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CANADA AND OUR NEW TARIFF. 
By Erastus Wiman, 


ANADA may always be relied upon to furnish to the United 
States a series of unsettled problems of prime importance. 
It is natural that this should be so, inasmuch as the Do- 
minion is a large country, and the nearest to the union of common- 
wealths that adorn the lesser half of the continent. While two 
powers possess the continent in common, and the two systems of 
government are animated by a spirit of reprisal in commercial 
policy, just so long will there be friction, irritation, and possible 
belligerency. 

The varied nature of the interests affected by this condition, 
along a border line unparalleled in length, is not greater than the 
gravity and the far-reaching consequences of the questions con- 
stantly at issue. From the war of 1812, so fruitless and expen- 
sive, down through all the disputes as to boundaries, even until 
now when it is unsettled as to which nation possesses the rich 
mineral regions on the distant Yukon River, there has always been 
a question as to territorial areas in which the whole country has 
had an interest. The interpretation of Shore Line treaties, anti- 
quated and inapplicable to the present advanced condition of civil- 
ization, has resulted in large payments from the general treasury 
for fishing privileges, the subsequent surrender of which was 
followed by the presence of armed cruisers in the Gulf of St. 
Lawrence, menacing a peaceful pursuit, and by the exaction 
of a tonnage tax on American fishing craft, even now submitted 
to temporarily as the price of peace. A constant refusal to per- 
mit the shipment of a few quintals of fish by rail fi bond mean- 
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time is regarded as entirely justifiable by the Canadian govern- 
ment, even in the face of permission by the United States to trans- 
port in bond produce and merchandise to and through Canada in 
proportions so enormous that,should the privilege be abrogated, it 
would bankrupt the entire Canadian railway system. Equally, 
the most serious menace which could possibly be maintained 
against the vast transportation interests in the Northern States 
and in the trans-continental lines is found in the unbridled com- 
petition of Canadian railways, constructed largely on subsidy, 
and maintained by the constant contribution of English money, 
and which are without the pale of rigid Inter-State regulation, to 
which American lines are subjected. So, too, at this late day, a 
great diplomatic court is convened in a European capital to settle 
a Canadian question, affecting the Behring Sea, in which the 
United States and Canada are alone concerned, resulting in a wide 
discussion of international law by an aggregation of forensic abil- 
ity rarely gotten together in the history of litigation. So wide is 
the range of subjects of difference between the two countries, so 
continuous the dispute, so far-reaching the consequences, that it 
would seem as if no effort of government of this great country 
was so important as that which guided its policy towards Canada. 
Yet it isa fact that on no subject is there among the people at 
large greater ignorance, and among politicians greater danger of 
misapprehension. 

Aside from the gravity of the questions which unsettle the re- 
pose of the two nations, there is always present the shadow of a 
European complication which inheres in almost every point in 
relation to Canada. An integral part of the great British Empire, 
forming as the Dominion does indeed a proportion no less than 
forty per cent. of the vast area included in the Britisher’s boast of 
a nation upon which the sun never sets, there is always a con- 
sciousness of complication in relation to Canadian matters not 
possessed by other problems. Great Britain is the best customer 
of the United States, the largest creditor, the warmest friend and 
most helpful co-partner in the advancement of the highest form 
of civilization. Anything that would disturb the peaceful rela- 
tions between these two nations, bound together by ties so intimate 
and so essential to the existence of each other’s prosperity, is to 
be considered as paramount.in importance over everything else. 
Yet almost every time a Canadian question is evolved it carries 
with it the possibility of a disturbance between the two English- 
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speaking nations that dominate the world. This danger is all the 
greater because of the jealous care with which the possessions of 
the British Crown are guarded, and more especially by the con- 
stant feeling among the thinking people of Great Britain that in 
no part of the empire is the conflict so prevalent as’in Canada 
between the sentiment of loyalty to British connection, on the 
one hand, and, on the other, the personal interest of a majority of 
the population promoted by the closest possible connection be- 
tween the Canadian and the American peoples. In no part of the 
empire is the temptation toward secession so great ; in no part 
would secession be so complete and so fatal to the prestige of the 
empire as in the case of Canada. Measured by the effort which 
Great Britain put forth in the War of Independence to retain the 
American colonies, the secession of Canada would be the most 
stupendous event at present possible to the Mother of Nations. 
The possibility that republican institutions should suddenly per- 
vade so vast a proportion as forty per cent. of the empire over 
which the monarchy rules would do more to sap the foundations 
of that monarchy itself than any other possible event. Such a 
contingency, following the yielding tendency towards Democracy 
apparent in recent legislation in Great Britain, would be regarded 
by many as the first step towards reducing England to the posi- 
tion of a second-rate power, lessening her military and naval force 
and eventually resulting in a serious set-back to civilization. 

It is true these are far-off considerations ; yet they are all in- 
fluential in the relation of Great Britain to her greatest and near- 
est colony, and incidentally affect the relations of the United 
States with her greatest and nearest neighbor. So long as the 
English government, as a first-class military power, controls the 
destiny of the greater half of the continent, just so long will the 
Canadian problem possess undue and unusual significance to the 
United States, rendering it difficult to solve, and perennial in its 
reproduction in various and novel forms. 

There is one question, however, of relationship between the 
two countries that consideration of England does not affect. That 
question is the tariff between the two portions of this continent. 
This subject is one of legislation with the United States and 
Canada, and is not necessarily affected by diplomacy in which 
England need take part. Now that it is contemplated by the 
recent mandate of the American people to revise the mode and ex- 
tent of taxation, and obliterate the exaction of unnecessary bur- 
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dens, especially upon the poorer classes, the question of the 
relation of the tariff to Canada forms a far more vital part of the 
programme than is generally supposed. If the expressed wish for 
change in the policy of the American people means anything, it 
means that there shall be no tax upon raw material, and that 
burdens on food supplies shall be obliterated. This affects a vast 
class of the people, and to a degree that nothing else affects them. 
Inasmuch as Canada can supply the two elements of raw material 
and food products to an extent greater than any other country, the 
consideration of the Canadian question in regard to the tariff is of 
prime importance. It may be doubted whether in the whole range 
of interests to be considered there is any one section which so 
affects the sources of supply, on the one hand, the opening of 
new markets, on the other, and in the end may. be so fruitful of 
future consequences, and so potential in its effect on the continent 
at large, as the relation of the proposed new American tariff to 
Canada. 

To a very large and intelligent group of thinkers in the coun- 
try, the existing agricultural schedule of the McKinley tariff, which 
almost solely applies to Canada, is an instrumentality of great 
force in helping forward a movement toward a political absorption 
of the rest of the continent. This group of thinkers have it in- 
grained in their intelligence that the burdensome exactions of that 
tariff must, as they say, “bring the Canadian people to their 
senses,” and compel them to realize that their interest entirely 
rests in the markets of the United States, and with an eventual 
alliance with the people of this country. Had the McKinley bill 
been constructed for. the purpose of striking the greatest number 
of the largest class of industrial interests in Canada, it could not 
have been more skilfully framed. A wider application of disaster, 
so far as shutting Canadians out of best markets on the continent, 
could not be conceived in the productions of the soil, the forest, 
the mines, and the sea. The classes and interests most adversely 
affected are wide-spread and are resident in all regions, not only 
comprising the majority of the populace, but affecting practically 
the financial stability and the debt paying power of the entire 
community. It will serve a good purpose to illustrate just how far 
the agricultural schedule of the McKinley tariff has affected the 
most vital interests by the following table showing the agricultu- 
ral exports to the United States from Canada in the two years 1890 
and 1892: 
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ARTICLrs. 1890, 1892. Decrease. 
$1,887,895.00 $1,094,461.00 $ 793,434.00 
104,623.00 21,327.00 83,296.00 
105,612.00 44,537.00 61,075.00 
1,793,104.00 494,409.00 1,298,695.00 
235,436.00 200, 125.00 35,311.00 
175,563.00 112,360.00 63,203.00 
149,479.00 27,661.co 121,818.00 
4,582,561.00 1,354,485.00 3,228,076.00 
74,215.00 20,460.00 53,755.00 
922,797.00 598,567.00 324,230.00 
149,310.00 20.00 149,290,00 
Vegetables......... . 68,948.00 12,028.00 


$10,570,486.00 $4,079,246.00 $6,491,240.00 


A decrease of seventy-five per cent. in the short space of two 
years in the exports of articles so essential as those above enum- 
erated, in seasons when crops were good and prices fairly high, in- 
dicates a deprivation to the people of Canada of very great 
moment. These figures are significant of the paralysis which has 
occurred in other departments, as in shipping, transportation, 
mining, fishing, lumbering, and other great interests, and vividly 


illustrate the serious consequences of a restrictive policy upon the 
trade of the two countries, 

It is a conviction in the minds of many intelligent people that, 
with such an object lesson as these figures teach so forcibly, the 
Canadians will soon sue for admission into the Union. Therefore 
it is urged that in the new tariff there shall be no change so far as 
it affects Canada. In the hope of territorial aggrandizement, in 
the expectation that half a continent will sue for admission into 
the Union, it is urged that existing exactions on free raw material 
and cheapened food products shall be continued; in other words, 
that there shall be no yielding to the demands for a better com- 
mercial relation between the two countries which a new tariff 
ought to bring about, and that, so far as concerns the commercial 
policy of both countries on this continent, a barrier to trade be- 
tween them as high as ever shall continue to exist. 

It is easy to say that the solution of the Canadian problem lies 
in the political assimilation of the people of that country into the 
United States, and in the annexation of its territory in the shape 
of eleven great States and territories. This is trué, and to those 
who only casually examine the subject and are only partially in- 
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formed the solution seems quite feasible, quite {probable, and 
altogether desirable, even on terms of the greatest liberality. Yet 
to those who understand the Canadian people, and are familiar with 
the political, social, and commercial forces that prevail, both in the 
colony and in the mother country, annexation seems so far away 
that its possibility need hardly be considered as affecting the in- 
terests of the present generation. It certainly should not at this 
juncture be allowed to influence the new and enlarged commercial 
policy of the United States, if that policy has for its purpose the 
creation of a present trade continental in extent, yielding a present 
profit equally continental in its contribution. 

To show the danger of such a policy, so far as the future trade 
of half a continent is concerned, and how independent Canada may 
become of the United States, the following table has been com- 
piled, showing the steady decline in exports to the United States 
and a corresponding increase in the trade with Great Britain : 


Per cent. Percent. Per cent. Percent. 
exported 


to 
Great 
Britain. Britain. 
34-31 53-34 
40 36 60.08 
59.78 66.21 
47-79 - 16, 77.28 
51.95 


The foregoing table indicates that in the last three years, while 
the McKinley tariff has been in operation, the commerce between 
Canada and Great Britain has grown with great strides, while that 
between Canada and the United States has lessened materially. 
It will be argued that the loss of the Canadian farmer by the de- 
cline in trade is the gain of the American farmer in the increased 
production and the higher price which he has been able to exact. 
But as against this it can be equally urged that the American 
consumer (numbering ten to every farmer) has borne the burden 
of the increased price, while the American farmer has had a com- 
petition in the foreign markets which his surplus seeks, which has 
resulted, with other causes, in such a decline of exports as to 
seriously threaten the whole commercial fabric of the nation. 

In connection with the large proportionate loss of trade from 
the rest of the continent, indicating its future tendency under 
equally adverse circumstances, it is important to notice the move- 
ment among merchants and others which is now originating in the 
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United States in the direction of encouraging a political union 
between the two countries. This movement takes shape in the 
formation of a Continental Union League of merchants, manufac- 
turers, bankers, and public men in the United States, to the num- 
ber of 500 already secured, who, it is claimed, will give expression 
in an organized form to the popular sentiment of welcome with 
which the admission of Canada would be hailed. Such an organi- 
zation it is claimed would greatly aid the growth of the annexa- 
tion desire in the Dominion. This expectation may or may not 
be true, but it is an open question whether the exercise of outside 
influences is the policy of wisdom in the question as to the future 
political destiny of a people so sensitive and so self-reliant as are 
the people of Canada. Possessed as are the vast majority of them 
with a reverence for British connection bordering upon veneration ; 
regarding as absolutely treasonable even the discussion of its sev- 
erance; and realizing, as every one does, that any political change 
whatever is prompted only by material advantage,—it will be easy 
to interpret this outside influence, as proposed by the business 
men and others in the United States, as unnecessary, unwarrant- 
able, and unwise. 

This impression certainly will be the one created, should the 
influence of the proposed League, or the great power of its indi- 
vidual members, be exercised in Washington to keep in force the 
drastic provisions of the McKinley tariff, so far as it relates to 
Canada. It is easy to see that if, in view of a reversal of the trade 
policy which, by the direct vote of the people, the United States 
determined upon in the recent change of administration, there is 
a continuance as against Canada of the McKinley tariff, it will be 
regarded as a special slap in the face. If through the influence of 
the proposed Continental Union League, made up of the leading 
business men of the American cities, such a perpetuation of com- 
mercial hostility should be permitted, it would be one of the gravest 
mistakes ever made by an ill-advised body of most intelligent men. 
‘The consequence would be a resentment in the minds of the people 
of Canada against being driven by stress of circumstances into a 
political alliance which they do not covet, from one in which they 
are perfectly content, and this, too, by considerations of material 
advantage, denied to them except at the sacrifice of a sentiment 
occupying a place in their minds second only to the love of home 
and all it contains. ~ 
It may well be doubted whether any people can be allured 
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into a political relation by the exercise of commercial hostility, and, 
if ever Canadians are to be brought into a closer relation with the 
United States, it cannot be by the principle of repulsion which the 
McKinley tariff contains. The breaking down of the barrier be- 
tween the two nations, and the obliteration of the border line so 
far as trade and commerce is concerned, are much more likely to 
bring them closer together, and eventually unite them, than to 
keep up the barbed wire fence which now separates them. A 
union of interests is much more likely to beget union in senti- 
ment, than a policy of isolation, selfishness, and commercial bellig- 
erency. 

It would seem as if the commercial policy of the United States 
towards the rest of the continent might have other immediate 
purposes in view than territorial aggrandizement. The question 
of taking in the rest of the continent is one that can very well 
afford to rest for future decision in the presence of great problems 
that still confront this country, and it is a mistake akin to a crime 
that in the faint and distant hope of additional territory there 
should for a generation, at least, continue to be erected a barrier 
against expansion of trade in the North, and that there should con- 
tinue the shutting out of needed supplies from that region. 

Of course it will be impossible to have a freedom of trade on 
this continent, unless both parties agree to that principle. It is 
not for one moment to be considered that the United States should 
admit all the products of the northern half of the continent free, 
and that a high rate of duty should continue in that region against 
the manufactures of the United States into which these products 
find their way. The price for the freedom of admission into the 
United States must be that every article, of every name and nature, 
should have free admission into Canada. 

It is true that the policy of the existing Tory government in 
Canada is opposed to that principle, and that, by its national policy 
of protection and the support of manufacturers, it maintains itself 
in power. But if the American government will offer to the Cana- 
dian people a free admission in the new tariff of raw material, nat- 
ural products, and such slender supplies of manufactures as they 
can furnish, the return for which shall be the free admission into 
Canada of all manufactures that the United States can supply, the 
people of the Dominion will respond gladly in the affirmative to 
that invitation, During the last summer a convention of the Lib- 
eral party, representing the entire Dominion, assembled at Ottawa, 
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the capital of the country. The party unequivocally committed 
itself to tariff reform, on the lines so broadly laid down in the re- 
cent presidential contest in the United States, and on the platform 
will appeal to the Canadian electors at the next general election, 
which will take place within eighteeen months. The party is likely 
to be successful, and a change in the administration of tne Domin- 
ion is therefore imminent. Such a change would be in the highest 
degree advantageous to the United States. It would be rendered 
almost certain if the executive of this country, and those who are 
framing the new tariff, will make it possible that a practical Conti- 
nental Free Trade shall be established between the two countries. 
The barriers against the growth of commerce will be broken down, 
so far as Canada is concerned, and the possible area of the trade 
of both countries will be at once doubled. A greater step will 
thus be taken towards the practical assimilation of the people that 
together possess the continent in common than by any other act 
now possible. The foundation will thus be laid for the adjustment 
of all the troublesome problems that arise between the two coun- 
tries, because in the tariff arrangement between the two nations 
can be included the settlement not only of interstate transporta- 
tion questions, and of the Fishery trouble, but of all other topics 
needing adjustment, and that solely by concurrent legislation, and 
not by diplomacy in which. England is concerned. This would be 
achieving a continental union, not political in its immediate effect, 
but commercial and profitable to all concerned. As to its results 
on the political future of the continent, these can be left to the logic 
of events. 
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THE VALUE AND INFLUENCE OF LABOR 
STATISTICS. 


By Carroll D. Wright. 


HERE are now inthe United States, besides the national 
z. Department of Labor, thirty-two State bureaus or depart- 
ments devoted to the collection of statistics of labor by 
means of original investigations. Besides, the federal Census 
Office, the bureaus of statistics of the federal Department of 
State and the Treasury Department, the State and federal depart. 
ments of agriculture, and various other offices‘may be considered 
as publishing labor statistics in part. But I speak here of the 
value and influence of those offices first mentioned,—those de- 
voted specifically and technically to the investigation of social 
and industrial conditions and to the publication of distinctive 
labor statistics. These offices had their foundation in the estab- 
lishment of the Massachusetts bureau in 1869. Gradually other 
States created bureaus of statistics of labor, and in 1884 the 
United States government added its own office to those already 
in existence. All the offices, together, have published nearly two 
hundred octavo volumes, covering a great variety of topics and 
the results of investigations relative to almost every condition 
and environment of the working-man. 

The character of the work of the different offices varies in 
some degree, due to a considerable extent to the short tenure of 
the heads of the different bureaus. Where the governor of a State 
has allowed himself to ignore politics and insist upon scientific 
work, the bureaus have achieved the greatest success; but as a 
rule a governor feels that the office of the chief of the bureau of 
statistics of labor of his State must be filled by somebody from 
his party, without reference to the skill, the experience, or the 
integrity of the incumbent under the previous administration. 
Yet I am glad to say, as the result of pretty careful study of the 
reports of all the officials who have done duty in this country 
during the past twenty-four years, that no matter for what reason 
they were appointed, no matter how inexperienced in the work of 
investigation and of compilation and presentation of statistical 
matter, no matter from what party they came, and whether in 
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sympathy with capital or with labor, and even if holding fairly 
radical socialistic views,—the men have, almost without exception, 
at once comprehended the sacredness of the duty assigned them, 
and have served the public faithfully and honestly, being content 
to collect and publish facts without regard to their individual bias 
or their individual political sentiments. As soon as a man realizes 
that he is giving to the world a fact, he feels the necessity of accu- 
racy, and that to distort the information collected would be to 
commit a crime worse than any ordinary lying, because it would 
mislead legislators and others and fix a falsehood in the history of 
the State. Many men, too, have come into the work of the statis- 
tical bureaus feeling that they could use them asthe means of 
propagandism in some way, and in a few cases this has been at- 
tempted, but almost always with failure, because bureaus are 
looked to to furnish information relative to actual conditions sur- 
rounding industry. 

That what I have said is true is emphatically illustrated by 
other countries following the example of the American States. 
France, Belgium, some of the German States, England, New Zea- 
land, and some of the Scandinavian countries have already estab- 
lished bureaus or departments following in their duties very closely 
those assigned by law to the American bureaus and departments. 
A distinguished member of the House of Commons of England 
told me a few years ago that, whenever he wished to lay any facts 
relative to working-men before his colleagues, he always had to 
carry into the House a copy of some American report on the sta- 
tistics of labor. In the Chamber of Deputies of France, in the Ger- 
man Reichstag, and in the legislative bodies of other countries the 
American labor reports have been freely used in the economic 
discussions of the past ten or fifteen years. Had the American 
offices been failures, these things would not have occurred. It is 
true, of course, that the sentiment of the times is largely condu- 
cive to the successful operations of bureaus of statistics of labor. 
The general attention paid to social and industrial conditions and 
all conditions affecting the environment of men has fitted the soil 
for statistical seed. The altruistic spirit of this age calls for accu- 
tate information, that it may know how best to expend its efforts 
and not dissipate its energy. The question is constantly being 
asked : ‘What do social classes owe to each other?” and that any 
one class may not be deceived in the nature or magnitude of its 
debt, it must turn to statistics to ascertain the true situation. 
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The question is often asked, and by very intelligent people, Of 
what good is a bureau of statistics of labor? Does the working- 
man secure any direct benefits from its existence? This question 
cannot be answered very specifically, any more than could one ask- 
ing for the direct benefits of the public school. It would be a dif- 
ficult process to show how a dollar more is made to enter the pock- 
ets of the working people through the existence of the public 
schools, or any other educational institution, and yet all men will 
admit that the sum of benefits is largely increased by the existence 
of schools. Personally, I have always contended that the bureau of 
statistics of labor, wherever it exists, is simply a part of the educa- 
tional machinery established by the community through which it 
is enabled to know more of itself. ‘“ Know thyself” is an injunc- 
tion which should be applied to communities as well as to individ- 
uals, and it is only through rigid, impartial, and fearless investiga- 
tions that any community can know itself in many directions. 
Notwithstanding this general view of the educational influence of 
the offices I am considering, very many instances of their specific 
influence can be cited. These instances I must, for purposes of 
convenience, draw largely from those which have come under my 
own observation or within my knowledge, for to enter upon a re- 
search of all the influences which have come in direct ways from 
the services of all the offices in existence in this country would take 
me too far afield. 

One of the first results that I remember, as being traceable to 
a published report, related to the tenement-house system of the 
city of Boston. In the second, third, and fourth reports of the 
Massachusetts Bureau of Statistics of Labor there were many 
facts showing the condition of the tenement-houses in the city 
named. The public was fully apprised of the misery that existed 
in them, resulting from bad conditions, ill construction, and all that 
tended to make tenement-house life an evil. Public attention was 
aroused through these publications, better laws were framed and 
passed, and a public sentiment created which crystallized in a re- 
form movement having for its purpose the improvement of tene- 
ment-houses in Boston. Some of the worst places were improved, 
and the impetus then given is still active, as is shown by the exist- 
ence of societies in that city and their influence in securing from 
the legislature two years ago an appropriation to enable the bureau 
in that State to make avery exhaustive investigation covering 
every tenement of whatever grade in the city of Boston. 
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The bureaus everywhere, wherever conditions warranted it, 
have investigated the subject of child labor and shown to the pub- 
lic all the facts connected with such employment, the evils it en- 
tailed upon the community, and the methods which could be re- 
sorted to for its reduction, and everywhere, too, the results have 
been beneficial. If the bureaus had never accomplished anything 
else than the marked reduction in the number of young children— 
those under ten years of age—who are employed in factories and 
workshops, they would have amply repaid the public for its expen- 
diture in their equipment and support. 

The publication of information relative to the inspection of fac- 
tories and workshops ia England and other countries, together with 
statistics showing the necessity for such inspection in this country, 
has led in several States to the establishment of boards of factory 
inspectors. These boards have committed to them the execution 
of all laws providing in any way for the benefit of those who have 
to work in any kind of productive establishments. These inspec- 
tors enforce the laws concerning the hours of labor, the employ- 
ment of women and children, the guarding of machinery so that 
the operatives may be more free from accidents, and in all ways 
undertake the enforcement of all laws of the character specified. 
Through these efforts (and they were largely induced by the reports 
of labor statistics) child labor has decreased, accidents have been 
reduced in number and severity, the hours of labor have been 
shortened and the necessity of the reduction recognized, and so 
ail along that line of facts the influence of the reports of the offices 
we are considering has been enormous ; the value of their statis- 
tics cannot be expressed by figures. 

The first ten-hour law in this country was passed by the Mas- 
sachusetts legislature in 1874. The statistics published by the bu- 
reau of that State helped the passage of the law in a marked 
degree, and they saved it from repeal in later years. The manufac- 
turers, finding that they were brought under the ten-hour law so 
far as minors and women were concerned, felt that the manufac- 
turers in surrounding States ought to be brought under like laws 
or else the law of Massachusetts should be repealed, for they 
claimed, as the claim was made in England years ago, that in 
working under a ten-hour law the manufacturers of Massachusetts 
were placed at a decided disadvantage relative to the manufac- 
turers in the surrounding States ; so the legislature directed the 
Bureau of Statistics of Labor to investigate the subject of the 
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hours of labor in that State and in the other New England States. 
The result of the investigation showed that, working under a ten- 
hour system, the Massachusetts manufacturers paid more wages 
than those in the other States, where eleven and twelve hours were 
the rule ; that they produced more goods on any basis that could 
be named, whether individually or per machine ; and that in every 
respect the Massachusetts operatives were under better conditions 
than those of the surrounding States. There has been no attempt 
since that report was published to repeal the ten-hour law of Mas- 
sachusetts. On the other hand, other States have followed suit, 
until now that system prevails almost generally in the United 
States. 

The bureaus have been very influential in securing a modifica- 
tion of the old common-law rule relating to the liability of em- 
ployers for accidents occurring to their employés. Under this 
rule a workman cannot recover damages for injuries received 
through the carelessness or negligence of a co-employé, although 
a stranger might recover damages for an injury following the 
same carelessness or negligence; as, for instance, under the old 
common-law rule, a brakeman on atrain running perhaps 500 miles 
could secure no damages from a railroad corporation in conse- 
quence of injuries received through the carelessness or negligence 
of a switchman along any part of the line, although the brakeman 
knew nothing of the switchman, had no knowledge of his skill or 
capacity when he engaged with the company, and in no sense of 
the word, so far as reason is concerned, could be considered the co- 
employé of the switchman ; yet, as that common-law rule grew up 
before great industrial enterprises were established, judges had 
projected it and had ruled that in such a case as that just mentioned 
the switchman and the brakeman were co-employés, and therefore 
the employer could not be held liable. The agitation for a legisla- 
tive change in this common law rule in England resulted in the enact- 
ment of a law in 1880 changing or modifying the rule, and, in this 
country, the matter being taken up by bureaus of statistics of labor, 
several legislatures have been convinced of the justice of a change, 
and have therefore made it ; the dire results which were predicted 
as sure to follow the change of the rule have not followed. In 
this direction the bureaus have done a great service, not only to 
the employés of railroads and corporations engaged in productive 
industry, but in securing the public against the employment of in- 
competent men. 
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Another very emphatic influence which the bureaus have exer- 
cised is in the abolishment or modification of what is known as. 
the “ truck-store’’ system, or, as it is more popularly known in 
some parts of the country, the “ pluck-me” method of store-trad- 
ing. ‘This system consists in the establishment of a store by the 
proprietors of a works for the supply of its employés. Formerly 
the prices charged at these stores were much higher than those 
charged at other places, and so the employé of aconcern having a 
truck-store was almost compelled, and in many instances actually 
-compelled, to purchase the necessaries of life for his family at an 
exorbitant price, whereby the employer made a second profit on 
the labor of the employé. In very many instances the workmen 
of such an establishment never saw any money from one year’s end 
to another. The pay for the goods purchased in the store was. 
secured by the pay-rolls, and the debts and credits left no margin 
on pay-day. Early in the existence of bureaus of statistics of 
labor this system was attacked through the statistical method, and 
the result has been that in very many States laws have been passed: 
making it a criminal offence, in some cases, to carry on such a sys- 
tem, and in other cases making it the duty of the proper officers. 
to see to it that they are regulated. The evils of the truck store 
system have not yet been entirely eradicated in this country, but 
the change during the Jast fifteen years has been great, and the 
value to the wage-receiver of the greatest importance. 

In this connection I might mention the influence which the 
bureaus have had in securing more frequent payments for the 
working-man. Formerly the payments were monthly. Under this 
system the credit system grew also, because without ready money 
the wage receiver must secure credit of his grocer, and the grocer, 
under such circumstances, looks out that the charges are sufficient 
to cover the delay in receiving his money or the losses which may 
come through his endeavors later on to collect the amount of his. 
bill of the employer through the trustee or the garnishee system. 
Weekly payments have been shown by various bureaus to be 
beneficial in eradicating some of the evils of the credit system. 

In some of the western States there have grown up during the 
past few years some of the most rascally practices on the credulity 
of the working-man that have ever been known. They are rob- 
beries of the meanest sort, for they not only roba man of his 
money, but in many instances of his manhood. The practice I 
refer to is that of a certain class of employment-offices, located 
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usually in the rear of some beer-saloon, which advertise that a 
large number of men are wanted for labor in a certain city, but 
almost always at a distance. In a western city one of these offices 
advertised for one thousand men to proceed immediately to Wash- 
ington, D. C., where employment would be furnished at $1 per 
day. Hundreds of men responded to this advertisement. They 
were obliged to pay down $3 or $4, as the case might be or as the 
rascality of the manager might demand, and then the men were 
put off by various excuses for several days, until they began to 
clamor for their contract. When they became too demonstrative, 
the manager would pay back a part of the sum advanced, for the 
sake of integrity. Meantime, however, these hundreds of men, 
loafing about his beer-saloon, had expended more or less money 
for beer, in addition to the fee paid for the supposed employment. 
In one city an advertisement appeared for a large number of men 
to be shipped to Iowa, while in Iowa an advertisement appeared 
for a large number of men to be shipped to the very place of the 
first call. The bureaus in some of the States where such prac- 
tices have been carried on have collected the information relative 
to these offices, and have exposed the swindle perpetrated upon 
the wage receiver. Much good is being derived from these re- 
ports, and it is confidently expected that, in addition to the laws 
already passed, others of a more stringent nature will follow and 
the evil practice be eradicated. 

These instances of the direct influence and value of bureaus 
of statistics of labor are sufficient, it seems to me, to prove beyond 
any question their right to exist, their right to the sympathy and 
support of the public, and their right to ample equipment and 
means for carrying on their beneficent work. But they have an- 
other office to perform, which is one of the leading offices of sta- 
tistics inevery direction, and that is the correction of false impres- 
sions and the removal of apprehension, and two or three instances 
of this kind may perhaps be of service. 

The statement is usually made by writers on the labor question 
from the capitalistic point of view that the prosperity of the sav- 
ings-banks of the country represents absolutely the prosperity of 
the working-man,—that the total amount of savings in such banks 
clearly indicates the prosperity of labor. I am not disposed to 
question this statement, so far as it applies as a principle, but I 
question the degree of accuracy contained in it, for the investiga- 
tions of the Massachusetts bureau have clearly shown that only 
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about one-half of the deposits in the savings-banks of that State, 
in which the savings-bank institution has flourished for many years, 
and prospered, too, belong to men and women engaged in manual 
labor or in the toil necessary to the production of goods. Such a 
fact, properly brought out, simply sets people’s thoughts in the 
right direction, although it does not disprove the sentiment under- 
lying the erroneous statements regarding the conditions involved. 

In 1878 a great deal was said about the unemployed in this 
country. It was reported, and the report was very industriously 
circulated, that there were from 200,000 to 300,000 people out of 
employment in Massachusetts, 40,000 in the city of Boston alone, 
and 3,000,000 in the United States. These figures were quoted in 
newspapers, works on political economy, speeches in Congress, 
political resolutions, etc., until they came to be believed every- 
where, and yet no attempt was made, officially or otherwise, to 
ascertain the real facts. The Bureau of Statistics of Labor of 
Massachusetts undertook to make an investigation of the subject, 
and this it did at two separate canvasses, one in June, 1878, and 
the other in November of the same year. The result showed that 
in that commonwealth, on June 1, there were 28,508 skilled and 
unskilled laborers, male and female, out of employment, seeking 
and in want of work, and that in November there were not more 
than 23,000 of the same class. On these bases, there could not 
have been over 460,000 unemployed able-bodied men and women 
in the United States, ordinarily having work, out of employment 
at the time mentioned. The report farther showed that in the 
commonwealth mentioned there were in 1875 only 316,459 persons 
engaged in manufactures and mechanical industries, in occupations 
upon which they depended for support, whether actually employed 
or not, and the whole number actually employed in the manufac- 
turing and mechanical pursuits of the State was 308,963. If, there- 
fore, there had been 200,000 or 300,000 persons out of employment 
in the State in June, 1878, as the alarmists were in the habit of 
stating, there could have been hardly any left in the factories and 
work-shops of the community. ‘The figures published bythe report 
were used all over the country, and completely reversed the pop- 
ular belief relative to the vast number of the alleged unemployed 
in the country. 

But I think one of the most striking instances of the removal 
of false impressions from the public mind relates to mortgage in- 
debtedness on real estate. Ina speech made in Congress in May 
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1888, the statement was quoted from an agricultural paper that the 
estimated mortgage indebtedness of all real estate in Ohio at that 
time was $701,000,000 ; in Indiana, $398,000,000 ; in Illinois, $620,- 
000,000 ; in Wisconsin, $250,a00,000 ; in Michigan, $350,000,000 ; 
in Iowa, $351,000,000 ; and statements were made for other States, 
The Ohio and Michigan Bureaus of Statistics of Lat »r undertook 
to investigate this subject, through the offices of the registers of 
deeds, the boards of assessors, etc., and in these two States the 
mortgage indebtedness, as established and estimated by the Com- 
missioners of Labor, was, for Ohio, $330,999,205, and for Michigan, 
$129,229,553, instead of the amounts popularly claimed. Under 
the federal census of 18go an investigation has been made relative 
to mortgage indebtedness, and the facts established with remark- 
able accuracy for the other States just named. By the investiga- 
tion of the census it is shown that in Indiana the mortgage 
indebtedness is $1 10,730,643; in Illinois, $384,299,150; in Wisconsin, 
$121,838,168 ; and in Iowa, $199,774,171. It is a little remarkable 
that the sums accepted in a popular way for the mortgage indebt- 
edness of the States named were in some instances exactly the 
valuation of all the property of the State. The extravagant figures 
quoted were used all over this country and in Europe, wherever 
capitalists were seeking investments in this country. The figures 
did immense harm ; the wrong cannot be calculated ; but as time 
goes on the statistics emanating from bureaus of statistics of labor 
and from the Census Office are removing the apprehension which 
grew out of the original statements. 

Another feature relative to mortgages relates to the causes for 
which mortgages are placed upon farms in the western country. 
It has been claimed in recent years that the great mortgage indebt- 
edness of western States is due largely to disaster or adversity. 
The Commissioner of Labor of Nebraska undertook to satisfy him- 
self, by positive investigation, as to the truth or falsity of such 
claims, and he took as the territory for his investigation the county 
of Sarpy, covering the period from December 31, 1879, to January 
1, 1890. Sarpy is one of the oldest counties in Nebraska, and it 
therefore offered the best opportunities for investigation in that 
State. The result, as to the causes for the creation of the mortgage 
indebtedness of the county, is shown in the following statement, 
taken from Commissioner Jenkins’s report for 1889-90 : ji 
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To meet personal obligations... cent. 
To invest in. mercantile 20. per cent. 


Allowing that all the mortgages from sickness and from un- 
known causes were the result of misfortune or of adversity of some 
kind, the foregoing table shows that 924 per cent. were for legiti- 
mate causes, and such causes as indicated prosperity rather than 
adversity. 

The investigation under the eleventh United States census com- 
prehends the object of indebtedness for 102 selected counties in 
several States, the results being obtained by personal inquiry through 
the experts of the office. That investigation isa clear and emphatic 
corroboration of the results arrived at by Commissioner Jenkins of 
Nebraska. It shows that to legitimate objects, indicating clearly 
prosperity and advancement, 94.37 per cent. of all the mortgage in- 
debtedness of the 102 counties considered must be attributed. 

These few instances show the enormous value of statistics in 
removing apprehension and in correcting erroneous views. The 
money value of such information is too great for ordinary calcula- 
tion. 

Notwithstanding all that. I have said relative to the value and 
influence of the statistics of labor, I am perfectly well aware that 
they could be made of far greater value ; but that greater value 
can only be secured through the direct action of the legislative 
bodies behind the bureaus. They are very poorly equipped. They 
need more men and more money. They need experience, which 
can only come through the influence of the executives of the States. 
With an enlarged tenure of office and an increase in the equipment 
and means of the bureaus, their future usefulness can be made to 
far excel that of the past and of the present. The lines of work 
which they can undertake are numerous and inexhaustible. Knowl- 
edge of production is absolutely essential for the adjustment of 
many of the difficult questions we are facing to-day, and any con- 
tribution, through statistical investigation or otherwise, that will 
enable both the capitalist and his employé to more clearly under- 
stand the real conditions of production should be welcomed by all 
elements of the community. The bureaus must be kept in the future, 
as in the past, free from partisanship. The statistician is nota 
Statistician when he is an advocate, no matter how skillful he may 
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be in the manipulation of figures. He must be impartial, he must 
make his investigations without any reference to theories to be 
proved or disproved, and give to the world the actual results of his 
inquiries. This country lacks trained statisticians. We have no 
means for training them, except in the practical work of the statis- 
tical offices of the State and federal governments. These offices, 
therefore, become a school for the future, and the statisticians of 
this country that are to be of great service to the governments 
must acquire their knowledge through the statistical offices ; but 
no work can be accomplished successfully without money and with- 
out men. We must look, therefore, to the legislative branches of 
our various governments for the increase of the usefulness and for 
recognized influence of our bureaus of statistics of labor. 
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THE WIDENING USE OF COMPRESSED AIR. 
By Whitfield Price Pressinger. 


LTHOUGH considerable attention has been devoted of late 
A in the technical press to compressed air and improved 
types of air-compressing ‘machinery, few have paused to 
consider the multiplicity of duties to which this power is applied, 
and the variety of work in the successful performance of which it 
is an important factor. This development is interesting in a gen- 
eral point of view as a feature of modern progress, and the control 
of this air, which the child uses to actuate his pop-gun and the 
aborigine in Thibet employs to produce light, is fast becoming a 
power in the commercial world. 

Compressed air, utilized for power purposes, either locally or at 
a distance, has been known to the world for nearly two hundred 
years, Dr. Peppin, an eminent French engineer, having conducted 
some experiments with it inthe early part of the eighteenth century. 
It has been more or less identified with almost every prominent 
engineering work in America in modern times, furnishing as it does 
a means of transmitting power a long distance from its source, 
without the heavy losses from condensation attendant upon the use 
of steam ; or supplying the power for sinking a bridge caisson with- 
out interfering with the duties of the workmen inside ; or permitting 
mines to be worked at levels where the use of steam would be im- 
practicable, the exhaust air having a marked effect upon the tem- 
perature of the mine. But the employment of compressed air for 
sinking bridge caissons, operating rock-drills, coal-cutters, and 
other mining machinery, manipulating air-brakes, tunnel-driving 
by the pneumatic process, etc., are familiar ones and passing men- 
tion of them will suffice in a summary of the various uses which 
have been devised for this power and the service it is performing 
for the engineer, scientist, and manufacturer. 

The pneumatic dynamite gun is a familiar example of the duty 
which is made possible by air under pressure. The pent-up 
energy which, when released under a pressure of 2000 to 3000 
pounds per square inch, hurls a projectile containing 500 pounds of 
nitro-gelatine and dynamite through a mile of space in eighteen 
seconds, with an initial velocity of 800 feet per second, is a power- 
ful factor in the art of war. 
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Another employment of comparatively recent development,— 
but designed for the preservation, not the destruction, of life and 
property,—is the pneumatic device for block-signaling. In this 
duty the compressed air is supplied from a central station and each 
semaphore or signal-arm is operated by a separate cylinder and 
gear fitted to the signal-post, the valves of the apparatus being 
controlled by electricity. In some instances the air is carried in 
two-inch pipes to a distance of nearly eight miles from the point of 
supply, the pipes on the main road being supported on stakes along 
the track. When it is necessary to pass through yards the pipes 
are carried underneath the ballast of the road. The air-pressure 
maintained is about sixty pounds per square inch. 

The method of raising water from deep wells by means of com- 
pressed air is one that has recently commanded attention, and 
many of our largest factories and mills have discarded deep-well 
pumps and become dependent upon their air-compressors for their 
entire water-supply. Indeed, so successful has been the work done 
by this system of raising water. that one manufacturer whose neigh- 
bor had introduced it found his entire water-supply diverted and 
was compelled to adopt the compressed-air method or close his 
works. The plan is that of the siphon and consists of little else 
than two plain parallel iron pipes inserted into the well, one acting 
as an inlet for the compressed air and the other serving as an out- 
let for the water, which is expelled inasolid column. The pressure 
of air used is of course directly proportionate to the depth of the well, 
Results differ as to the exact saving in power and repairs in com- 
paring this method with the best deep-well pump practice, but in 
an individual instance a daily water-supply of 300 gallons was se- 
cured against a former possible supply of 75 gallons. The average 
efficiency of the deep-well pump is 30 per cent., whereas as high as 
70 per cent. is claimed for the compressed-air method. 

The utilization of crude petroleum for fuel purposes affords 
another example in which compressed-air is highly necessary. The 
air is used at a pressure of ten to fifteen pounds per square 
inch, and sprays the oil into a jet at the point of consumption. 
This system is utilized in about fifty different varieties of work, 
such as iron- and steel-forging ; tempering, welding, annealing, 
making tin-plate; for furnaces, glory holes, lears, and ovens ; in 
glass- and pottery-works ; japanning, and heating retortsin gas- 
works. In all of these plants the air-compressor is a very im- 
portant adjunct, for without it they cannot be operated. 
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The chemical manufacturer finds compressed air a valuable 
servant in emptying tank-cars containing acids, and forcing their 
contents to various parts of his works. He also employs com- 
pressed air to agitate and cool his solutions. The sugar interest is 
also a large user of compressed air for agitating and cooling 
syrups. 

In india-rubber factories the hose is removed from the iron 
mandrels by forcing a current of air under fifty to sixty pounds 
pressure between hose and mandrels, thereby inflating the hose, 
and permitting it to be easily slipped off. The hose-manufacturer 
also uses compressed air for testing his product, a test as high as 
rooo pounds pressure per square inch being demanded on some 
varieties. A new plan which has lately been adopted in silk-mills 
is the spraying of solutions on silk ribbon by means of compressed 
air under forty pounds pressure. This system is highly successful, 
as it possesses many advantages over old methods and is rapidly 
being introduced by the manufacturers. 

Pneumatic riveting-machines are to-day used in all construction 
works of any size, this being another form of operating with com- 
pressed air, where the exhausting steam would render the use of 
the latter impossible. In the same manner compressed air is used 
in boiler-shops for operating tapping- and calking-tools and port- 
able drills. It is being widely introduced into monument and ar- 
chitectural stone-works for operating pneumatic carving-tools, the 
latter being immeasurably superior to hand tools, both in the sav- 
ing of time and in execution. 

Pneumatic cranes and hoisting-machinery open a very large 
field of usefulness for compressed air, for establishments are found 
in every branch of trade equipped with apparatus of this descrip- 
tion. Asan instance I would mention the Armour abattoir, in 
Kansas City, which conveys animals through all the various stages 
of slaughtering, cleansing, dressing, etc., entirely by this method; 
and many other industries employ it to a like extent. The piston- 
and- cylinder hoist, with its various modifications, is used. 

The numerous systems of pneumatic tubes for transmitting mail 
matter and other parcels by air pressure have been too thoroughly 
described to require more than mere mention, but the plant in- 
stalled in the Philadelphia Post-office is only an entering wedge to 
what, it is believed, will eventually be adoption by the government. 
In this service we are far behind our foreign cousins, who have 
had numbers of such plants in operation in London, Paris, Berlin, 
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and other cities for years, there being about fifty miles of such 
tubes in Great Britain alone. 

Among the oldest forms of employment of compressed air, are 
those to be found in refrigerating and ventilating. Ammonia has 
supplanted air for the former duty, but the various new systems 
and improvements of old systems of ventilating recently introduced 
bid fair to solve the problems which have so long vexed ventilating 
engineers and incidentally to bring compressed air into further 
prominence as a servant and benefactor of mankind. 

The propulsion of cars by compressed air is another source of 
utilization of this power which has received the attention of engi- 
neers for some years past. The Mekarski system, which has been 
operated so successfully in Paris and other European cities, has 
been introduced into this country, and the Judson, Kames, and 
other systems are more or less known. A compressed-air motor 
needs no conduits or overhead contrivances, does not emit smoke 
or hot gases, and is almost noiseless, It is very light and can 
easily be handled on the steepest grades. It is simple in form and 
does not frighten horses, the machinery in front being almost in- 
visible from outside. With the increasing efficiency of the best 
types of air-compressors, and the resultant economy in compressed- 
air production, the cost of this system is gradually approaching the 
most favorable comparison with other methods of street-car pro- 
pulsion. 

A recent application of an old principle isa pneumatic culm-con- 
veyor, designed to remove culm from the coal- breaker and convey it 
to any desired point by directing a current of compressed air into the 
receiving pipe. If the air be heated it performs the further duty 
of separating the dust from the small pieces of coal. Pneumatic 
grain-elevators, operating on a similar plan, have been used to a 
considerable extent in England, and to a less degree in this coun- 
try. A plant of this kind at Birmingham has tubes of various di- 
mensions, and a capacity of twenty-five to sixty tons per hour. 
The chief feature consists of the peculiar-shaped nozzles through 
which the grain is drawn and forced upward at an enormous rate. 
Operating under forty pounds pressure the grain is raised to a bin 
at a height of forty feet, descending thence intoa weighing device. 
The cost of unloading grain cargoes by this method approximates 
four to six cents per ton. 

The system for the disposal of sewage by air under pressure 
has palpable advantages under certain conditions. In the plant at 
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the World’s Fair, with which many of my readers are no doubt 
familiar, the territory is divided into sections, each having its own 
ejectors, into which it drains. These ejectors operate alternately, 
the pressure being turned on and off by automatic valves and the 
contents forced to their destination through cast-iron mains. 

Another utilization of compressed air at the World’s Fair was 
that of painting the large buildings by means of a spray, the air 
forcing the paint through a hose to a nozzle which is handled by 
the painter instead of his brush; playing away at the object to be 
painted much after the manner of the gardener on the lawn. In 
the dome of the Horticultural building the painter stood about sev- 
enty feet above his source of supply, and a large amount of space 
was covered in an incredibly short time by this method. 

The Australian sheep-shearing machine is another mechanical 
device operated by compressed air. It is claimed for this machine 
that a hundred sheep can be sheared in the time formerly required 
for seventy, that the value of the wool is enhanced by its use, and 
that the animal is never mutilated. It operates at forty pounds 
air-pressure, and makes 6000 revolutions per minute, the exhaust 
air preventing the generation of undue heat. 

An application of another old idea depending upon compressed 
air for its success has recently been attempted,—that of raising 
sunken vessels by placing collapsible india-rubber bags in the hold 
of the vessel and connecting these bags by means of hose to an air- 
compressor located upon a tug at the surface. When the bags are 
inflated to a pressure of sixty to eighty pounds per square inch 
it is claimed that enough water is expelled from the hull of the 
ship to restore very nearly its original buoyancy. The schooner 
Gilenola, sunk off the Long Island coast, was recently raised by 
this method. It has been proposed to adapt this same principle to 
all new vessels by dividing each ship into air-tight compartments, 
with doors properly packed, each compartment being supplied by 
a tube from an air-compressor. With a suitable system of switches 
the water could be ejected from any compartment, should a leak 
become manifest on an ele :trical indicator in the switch-room. 

In the purification of a city’s water-supply compressed air is 
used largely. A plant was installed by Professor Leeds at Ho- 
boken, in 1884, the air being used at 128 pounds pressure. Since 
that time companies (now merged into one) controlling the various 
existing methods of purification have established plants in many 
cities and towns in the United States. 
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A large number of experiments with compressed air are con- 
tinually being tried. Among the uses which have never been 
reduced to the practicability of commercial requirements, I am re- 
minded of an experiment which was tried some years ago, before 
the small steam racing crafts of to-day were contemplated. A 
steamer was seen one day to pass through the Kill von Kull at the 
then extraordinary speed of twenty-five miles perhour. This was 
accomplished by means of two air-compressors pumping air beneath 
her hull, thereby imparting great buoyancy. Unfortunately the 
swell from her rapidly-revolving paddles was so great as to wash 
over piers and wreck small boats, and it was even alleged that it 
injured oyster-beds in the vicinity. A drag was adopted to keep 
down the swell, but the expense of operating in this manner was 
too great, and the project was abandoned. 

In addition to the various applications of compressed air 
already enumerated, it is employed to operate the steering-gear of 
vessels, to supply divers in submarine operations, to mold patterns 
in foundries, and a western railroad is reported to clean the seats 
of its passenger-cars with jets of compressed air. Physicians use 
air largeiy for treating patients by means of a spray, and hospitals 
are equipped with chambers in which the patient breathes air 
pumped in at a pressure of thirty to forty pounds per square inch 
In some of our large buildings any depreciation of pressure on 
the hydraulic-elevator tanks is replaced by means of compressed 
air. 

In fact, there seems to be no limit to the employment of this 
power, and inventions in the success of which it is an important 
factor, and new methods of performing old tasks which it renders 
possible, are continually being introduced. And with the recent 
improvements in the direction of increasing the economy and ef- 
ficiency of the prominent types of air-compressing machinery, and 
the further advantages realized from developing increased power 
by re-heating the air, many foresee the era when a central plant 
will be established and a compressed-air main will be situated 
under every street, operating mills and factories as in Paris and 
Birmingham ; ventilating buildings in summer and warming them 
in winter; preserving perishable merchandise in cold storage; 
operating elevators, grinders, pumps, saws, printing-presses, lathes, 
and the countless other machinery of commerce. Others even go 
further and look for its introduction into houses, the same as gas 
and water, for ventilating, for warming in winter and cooling in 
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summer, and for operating lifts, sewing- and washing-machines, and 
even clocks. 

In compressed-air we have a power ever ready to do our bid- 
ding, summoned or dismissed by the simple turning of a valve. 
It operates in place of steam without the least change of plant, 
obviating the employment of engineers and firemen, doing away 
with boilers and their accompanying disadvantages of waste steam, 
smoke, ashes, dirt, dust, risk of explosion, disagreeable odors, the 
expense of cartage, increased rates of fire insurance, water tax, 
etc. The old maxim that “importance oft attaches to trifles light 
as air” becomes doubly true when we consider that this atmos- 
phere, always so necessary to human existence, is being concen- 
trated and harnessed to the service of mankind in so many new 
and widely-different ways. 
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THE IRON-ORE REGION OF LAKE SUPERIOR.—I. 
By Richard A, Parker, C. £. 


HE iron-ore fields of the Lake Superior region, in the 
United States, are so extensive in area and so rich in their 
deposits, as to have become a factor of the greatest impor- 

tance in the iron-making industry of the whole world. In treating 
of them at considerable length in these pages, therefore, it is not 
as if a local interest were being described, but rather one in which 
every great nation has an interest. The iron zone extends from 
the meridian passing through Chicago westward to the Pokegama 
Falls of the Mississippi river, a distance of about two hundred and 
fifty miles. The ore-bearing rock-series traverse the western half 
of the Upper Peninsula of Michigan, the eastern half of Wisconsin, 
and extend about eighty miles in Minnesota. 

There are five iron-ore “ranges,” one of which (the Mar- 
quette) lies wholly within the boundaries of the Upper Peninsula, 
Two (the Menominee and the Gogebic) are partly in Michigan 
and partly in Wisconsin, while the other two (the Vermilion and 
the Mesaba) lie wholly in Minnesota. The order in which the 
ranges are named corresponds to the order of their discovery. 


THE MARQUETTE RANGE, 


The history of the first find of iron ore in the Lake Superior 
region is fraught with much interest; and, as is usual in such 
cases, some question exists as to whom the honor of priority 
of discovery belongs. The earliest authentic knowledge of its 
existence is doubtless recorded in the papers of Mr. W. A. Burt, a 
surveyor, who in 1844 was engaged in establishing township lines 
and making geologic notes. On September 19, 1844, while running 
the east line of township 47 north, range 27 west, in Michigan, he 
observed by means of the solar compass “ remarkable variations 
in the magnetic needle, amounting to 87 degrees from the normal.” 

On the other hand it is claimed that iron ore was known to exist, 
as far back as 1830, to the white traders who, in their search for 
furs for the American Fur Company, traveled over the hills and > 
mountains, and doubtless did see the outcropping masses of ore 
glistening in the sunlight. The Indians doubtless also were aware 
152 
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of its existence, but not of its value or the means whereby it could 
be made serviceable to them. 

In 1845 a half-breed, Achille Cadotte, was told by an old In- 
dian chief, Mar-di-me-sik, then living at the mouth of Carp river 
near the site of the present city of Marquette, that he. knew of a 
mountain of iron and went with him to see it. Cadotte afterwards 
informed Mr. P. M. Everett, of Jackson, Mich. (one of the incor- 
porators of the Jackson Company, which was organized to operate 
in the copper district), who made an effort to locate the ore, but 
failed. Upon Mr. Everett’s return to the mouth of Carp river he 
fell in with the Indian chief, who piloted the party to the Jackson 
mountain and also to what is now known as the Cleveland mine. 
Some 300 pounds of this iron ore was “packed” down to the 
Lake and carried to Detroit and Jackson, as specimens. Some 
also was sent to Pittsburg to be tested, but it was pronounced 
worthless. This was probably because more or less of the jasper 
in which the ore occurs was associated with it, as other portions 
from the same lot yielded a small bloom, which Mr. Everett had 
made into a knife-blade. 

In the fall of 1846 the Jackson Company began mining devel- 
opment, and in the summer of the same year commenced the erec- 
tion of a forge upon the Carp river, about three miles east of 
Negaunee. The forge was operated upon Jackson ore, but ran 
only a few days after being started, as a freshet washed the dam 
away. It was started again in the fall and ran successfully for a 
short time, making four blooms daily from two fires; each bloom 
was about four feet long and eight inches thick. The forge was kept 
in operation until 1854, when it wasabandoned. Another forge was 
built at Marquette just south of the shore end of the merchandise 
pier in 1849, under the direction of A. R. Harlow, Esq. It was 
destroyed by fire the following winter and never rebuilt. Two 
other forges were subsequently built at Forestville and Collins- 
ville. Though these furnaces were supplied with ore from the 
Jackson mine, but little progress was made in mining until after 
the completion of the company’s dock in 1855 ; regular shipments, 
however, did not begin until the spring of 1856. The vessels in 
those days carried from 150 to 500 tons of ore, which was loaded 
into the holds by men wheeling the ore in barrows. The ore was 
carried by wagon from the mines to the dock over a plank road, 
which subsequently was converted into a tramroad, on which 
mules were the motive power. This road was used until 1857, 
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when the first railroad for hauling iron-ore in this district was 
built. 

The changes that thirty-five years of progress have wrought 
are little short of the marvellous: the plank road has given way to 
a finely equipped railroad, which hurries its load of 600 tons over 
docks into pockets which empty into the holds of vessels capable 
of carrying 3000 tons ; mines, whose output then would be reckoned 
at a few thousand tons a year now are capable of shipping hun- 
dreds of thousands of tons each season; mines that yielded their 
ores at the surface and at times above the general surface level 
now are 600 to 1ooo feet deep. Hoisting by a horse-whim has 
given place to elaborate hoisting-engines capable of exerting 1000 
horse-power each. Little was then known in this district of the 
art of mining, as, at the time of the first discovery of ore, it is 
estimated, there were not over 50 white inhabitants within the 
present limits of Marquette county. To-day no country can show 
better methods or more efficient labor than is found in the Lake 
Superior district. The original methods were largely derived from 
English practice, but they have been modified to suit special cases 
and exigencies, each mine having its peculiarities in the disposition 
of the ore-body in the ground, character of the inclosing walls, or 
nature of the ore ; all these are more or less variant in each prop- 
erty, and the economical and safe extraction of the ore is the 
problem to be solved by the local management. Howthisis done 
in some of the more prominent mines will be outlined. 

All the ore beds, deposits, or lenses occur within the limits of 
what has been known as the Huronian series of rocks, by which 
term was included all rocks lying between the Laurentian below 
it and the Cambrian, or earliest fossiliferous rocks, above. Quite 
recently however, at a conference of the members of the U. S. 
Geological Survey, it was decided, owing to the impracticability of 
the certain correlation with one another of the one or more pre-Cam.- 
brian series which occur in the various regions, and since a uniform 
plan for mapping must be adopted, that a term of the same class 
as Cambrian, Silurian, and Devonian should be selected for rocks 
here included, and to occupy this place the term Algonkian was 
proposed and accepted; the Leewenawan and Huronian series 
together, therefore, now constitute the Algonkian which has here- | 
tofore been known as the Huronian. 

On the Marquette range the Huronian rocks are divided into 
the upper and lower, in both of which bodies of iron-ore are found ; 
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roughly speaking, the western half of the range belongs to the 
lower and the eastern half to the upper Huronian, while the ore 
beds and deposits of the Menominee, Gogebic, and Mesaba may 
be placed in the same division. Thestrategraphy of the Vermil- 
ion range corresponds closely with that of the western portion of 
the Marquette range. The deposits in and around Negaunee and 
Ishpening, which towns are respectively 12 and 15 miles west of 
Marquette, are usually found lying in a U-shaped basin of green- 
stone, with a marked pitch to the west. At others the ore is en- 
cased in a matrix of jasper, while at others slates form the foot or 
wall upon which the ore-body rests. 

In plan the deposits are irregular and vary very greatly in 
width, ranging from a few feet to over 300 feet wide. Some of 
them outcrop at the surface, while others have to be prospected 
for underground either by means of cross-cuts in barren rock, 
drifts following small “feeders,” or by diamond drilling either 
above or below ground. In the mines having lenticular masses, 
such as the hard specular or magnetic ore of the Champion, Repub- 
lic, Michigamme, or Humboldt mines, the use underground of the 
diamond drill has been of untold value and importance, as by it the 
lenses which are separated often by many feet of tough, barren 
jasper are located definitely and access to them obtained in the 
shortest distance possible. As lenses do not usually have the same 
maximum width that is found in deposits of ore of a softer nature, 
it is necessary that the adjacent rocks must be thoroughly explored, 
so that they be not left in the ground ; if, however, lenses do not 
achieve greatness by their width, they do in the depths they attain. 
But what has been said is not intended to convey the idea that the 
deposits, per se, are shallow ; on the contrary, many of them reach 
to depths that challenge the deep-rooted lenses of hard ore. 

None of the developed ranges have yielded the same amount or 
variety of iron-ore as that obtained from the Marquette range. 
Beginning its shipments early in 1856, in spite of depressions, 
panics, and the successive opening of other ranges, it has main- 
tained a growth that is surprising even to those familiar with its 
history ; while the State of Michigan, which in reality should read 
Upper Peninsula of Michigan, as no iron ore of any moment is pro- 
duced elsewhere in the State, stands first in the list of producers in 
the United States, as it has done fora great many years. The 
total iron ore mined in the State during 1892 was 7,543,544 long 
(2240 Ibs.) tons or 46.29 per cent. of the grand total for the 
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United States, showing an increase of 1,416,543 long tons, or 23.12 
per cent. over the 1891 product of 6,127,001 long tons of the State. 
Of the total for the State 7,228,406 long tons or 95.82 per cent. was 
red hematite, giving Michigan first rank as a producer of this class 
of ore, with 62.06 per cent. of the nation’s red hematite total. The 
increase in the quantity of ore of this character over the 1891 out- 
put (5.445,371 long tons) was 1,783,035 long tons, or 32.74 per cent. 
The remainder of the output, consisting of brown hematite (187,- 
306 long tons) and magnetite (127,832 long tons), showed a falling 
off from the 1891 output in these grades. This decline is doubt- 
less due to the favor with which furnace men look upon the softer 
ores, which, it is claimed, require less fuel for their reduction in the 
blast furnace, and to the fact also that the harder ores require 
crushing before being charged ; as this was an added expense, the 
softer ore had the advantage of this cost of crushing over the 
harder ore. At the mines where this latter grade of ore is pro- 
duced, notably at the Champion mine, Michigan, and Minnesota 
Iron Company’s properties in Minnesota, enormous crushers have 
been introduced, so that in the future the furnace will receive ore 
free from the objection of size and consequent difficulty of one 
handling, and an ore that contains practically no moisture. 

The iron ores found in commercial amounts upon the Marquette 
range consist of limonite, magnetite, and the several varieties of red 
hematite; this last is an ore in which the iron occurs as an anhy- 
drous oxid, giving a red streak upon a porcelain plate, the color 
being generally brownish red, or red, blue, purplish, and dark gray 
to black. Thisclass includes “ red hematite,” “specular” (from its 
glistening scales which become detached easily from the ore mass), 
*‘micaceous,” “slate” as well as “martite” (which is a pseudo- 
morph after magnetite,—that is, it has the granular or crystalline 
appearance of magnetite, with the chemical composition of a hema- 
tite: it yields a red streak upon porcelain). Hematites shipped 
to lower lake ports vary in their iron contents from 58 to 68 per 
cent., when the sample is dried at 212° Fahr. At times these ores, 
owing to their plastic condition, absorb and retain considerable 
mine water, from 5 per cent. to as high as 17 percent. When in 
transit from the mine to the docks, or when the ore is allowed to 
stand in the railroad yards, it is subject to the vagaries of the 
weather ; a sharp shower of rain will add an appreciable amount to 
the weight of a car of ore; while, if the ore is allowed to remain 
in cars or the pockets of the dock during a warm spell, the loss 
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of water by evaporation is considerable—enough at times to make 
a very serious discrepancy between the shipping weight at the mine 
and that at the receiving port. These differences largely balance 
each other however, so that at the end of the season there will be 
but a slight adjustment of the totals needed. Vessels upon leav- 
ing port have one per cent. deducted from the railroad weight, 
which is the bill of lading weight ; this is intended to cover shrink- 
age by desiccation, or loss by handling. Such a method appears 
crude and hardly in keeping with the care and scientific working 
given to other departments of mine operating. 

The amount of magnetite mined is annually decreasing, This 
falling off is due almost entirely to the cost of mining the ore, 
the ore itself being hard and dense, usually incased in a matrix of 
jasper which is tough and hard, making it expensive to drive the 
needed gangways, or sink shafts. Still, the high furnace yield of 
this ore and crushing to convenient size will always permit the sale 
of its fair proportion. Years ago it was the standard ore, and 
prices of all others were based upon it. The magnetite ore, when 
pure, contains 72.4 per cent. of metallic iron; the balance, 17.6 
per cent., being the combined oxygen. Cargoes of this ore have 
been shipped which would analyze 69.0 per cent. in iron, with 3 
per cent. of silica and carrying less than .o3 per cent. of phospho- 
rus. The Republic, Champion, Michigamme, Baron Humboldt, 
and Edwards (now Samson) are the mines that have been the more 
prominent producers of this grade of ore. Associated with and 
at times merging into magnetite is found the specular hematite, in 
these mines. Inthe Republican and Champion mines about an 
equal amount of each kind of ore is raised. 

Of limonite ore there has in the past year or two been but little 
mined. It contains more water than a hematite, and therefore 
carries a lower percentage of iron, rarely if ever exceeding 60 
per cent. Owing to its low metallic contents, but little is shipped 
to lower lake ports, as the freight paid would be largely for an 
abnormal amount of water; for this reason, and the fact of its 
reducibility in the stack of a furnace, it is in demand by local fur- 
naces. It is yellow to brown in color, soft, and often it is a self- 
fluxing ore; that is, it contains the correct proportion of iron, 
lime, and silica to smelt and free the iron from the accompanying 
impurities ; being porous, the heat and reducing gases readily 
penetrate and reduce the ore to a metallic state. It is a low grade 
ore, and not a lean ore,—terms which are at times thought to be 
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PIT OF BUFFALO MINE-—LOOKING EAST. 


synonymous, A limonite of this district may be taken as a typi- 
cal /ow grade ore; while a lean ore type would be found in the 
hematites carrying an abnormal amount of silica in the form of 
jasper or quartz. The former is reduced with a minimum of fuel, 
while the latter would demand an excessive amount of lime to 
slag off the silica, which in turn would call for heavy fuel con- 
sumption. There are times when a silicious ore is needed and used 
by furnaces, but only when a special grade of iron is wanted. 

A list of the names of the mines having features of interest 
would embrace every mine capable of making an output of 50,000 
or more tons of ore. The old Jackson at Negaunee is still operat- 
ing ; also the Negaunee and the Buffalo group of mines lying south- 
east of the town; the Volunteer at Palmer; the Lake Superior, 
Cleveland Cliffs Co.’s several mines, the Lake Angeline, with its 
phenomenal deposits of high-grade hematite, the Mitchel and 
Winthrop, all in the town of, or adjacent to, Ishpeming. There the 
Humboldt, Republic, Champion, and Michigamme companies pos- 
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sess mines of hard ore which have made their names known 
throughout the iron world. 

A technical or detailed description of the various methods em- 
ployed for winning the ore from the ground will not be attempted 
here. The illustrations which accompany this article will give a 
fair idea of the nature of the improvements made upon the sur- 
face and the character of the machinery employed. Many of the 
mines of the iron districts have achieved considerable depth by 
the aid of this improved machinery, the deepest being the Hamil- 
ton mine upon the Menominee range, to which reference will be 
made later. 

The removal of the water of Lake Angeline, about a mile south 
of the city of Ishpeming, has been an undertaking of considerable 
importance and value. A lake covering an area of 103 acres, and 
45 feet deep at its deepest portion, was emptied of its water in 
order to permit the mining of the iron ore lying beneath it, and to 


LOOKING NORTHWEST IN CAVED GROUND OF BUFFALO, 
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do it with safety. So long as the water remained above the miners, 
it was a menace to them, and the only solution of the problem was 
to remove it. Various ideas were advanced, but finally it was de- 
cided to cut down the outlet as much as the topography of the 
country would profitably allow (about six feet) and pump the rest 
of the water. The water has been removed, but the remaining 
mud, which is in places over 30 feet deep, has been the source 
of some apprehension and will prove more difficult of removal 
than the water. The Lake Angeline mine is now engaged in 
mining by the caving system at the east end of the Lake, while 
the Lake Superior and Cleveland Cliffs companies have their 
ground, lying under the bed of the lake, all developed and ex- 
plored, ready to make a very heavy shipment, so soon as the mud 


BUFFALO MINE~LOOKING WEST.—NO, 2 SHAFT, 
[Prince of.Wales mine in distance.] 

is removed and the condition of the market will permit sale of its 
ore. Atthe Champion mine in Michigan and the mines of the 
Minnesota Iron Co., of Minnesota, producing hard ores, the latest 
plant improvement consists of large 65-ton ore-crushers, built 
upon the general plan of the Blake rock-crusher. The opening at 
the mouth of the jaws is 24 inches by 24 inches, and ore is crushed 
down to 24 inch pieces; to do this, an engine of about 100 horse 
power is employed ; the crusher can break from 800 to 1000 tons 
every ten hours. The ore is run directly into railroad cars after 
crushing, whence it is shipped to the docks at Marquette, which are 
illustrated on another page. 

The total output of the Marquette range since its opening up 
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tothe end of the year 1892 has been 37,924,968 long tons of all 
kinds and grades. 
. THE MENOMINEE RANGE. 

The Menominee range occupies a position upon the southern 
boundary of the Upper Peninsula, midway between its eastern and 
western extremities. It lies for the most part in Michigan, but a 
few of its mines are in Wisconsin. The general trend of the range 
is north of west, and it is persistent and regular in its course. It 
is about fifty miles in length, twenty of them lying east of the 
Menominee river, the remainder west of it. The first location upon 
the range was made at the eastern end by the Breen brothers near 
the present town of Waucedah in 1866, but nothing was accom- 


NO, I QUEEN SHAFT— LOOKING EAST. 


plished towards establishing the value of the range until 1872. The 
panic of 1873 brought explorations to a sudden stop, and they were 
not resumed until 1876. In 1872 Dr. N. P. Hulst, chemist for the 
Milwaukee Iron Company, was sent to the range to develop and 
explore it ; roads had to be surveyed and cut, camps established, 
and men obtained, so that it was not until the fall of 1873 that an 
ore of merchantable grade was found by explorers working under 
his direction. Three mines were found that year, the Breen, West 
Vulcan, and Metropolitan, when the panic stopped further develop- 
ment. To the Breen brothers belongs the honor of first finding ore 
upon the range, but to Dr. Hulst belongs the credit of systematically 


} 
| 
N ~ 
4 


*SMOHS ‘LAVHS ‘ON GTO SGAVMOL LSHM-HLNOS ONINOOT 


) 


166 JRON-ORE REGION OF LAKE SUPERIOR.—I. 


and intelligently exploring it and giving to the Upper Peninsula 
this valuable territory. 

The same general series of rocks are found in this as in the 
Marquette range, with the additional feature of Silurian limestone 
overlying the Huronian series, an occurrence not seen in the older 
range. The latter series pass under (near Breen) the Silurian rocks, 
but are not terminated by it. Running parallel with the range and 
north of it is a belt of dolomitic limestone, with an occasional 
break in its outcrop, and with a dip to the north; filling in various 


WATER DISCHARGING FROM SMALL BALER OF LUDINGTON MINE, 
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HAMILTON ORE COMPANY'S NO. 2 SHAFT HOUSE. 

(Looking east. Water discharging from bottom of baler.] 
depressions in the Huronian rocks, and now found near the caps of 
hills, are isolated patches of Silurian limestone, which once over- 
laid the ore-bearing Huronian rocks. Glacial action cut great 
valleys and gullies in this limestone, leaving caps of it upon the 
tops of the hills. North and south of the doiomitic limestone, 
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which has a width of approximately 1700 feet, ore-deposits have 
been found, the ore lying north having quartzite as an overlying 
rock, while the ore to the south of it has a group of slates locally 
known as the Hanbury group, which have a thickness of probably 
1000 feet : in these two horizons ore is looked for, and many very 
valuable properties have here been discovered. The foregoing out- 
line serves to briefly describe the conditions east of the Menominee 
river. West of it the ore occurs mainly in a horizon of jasper-schists, 
which are locally associated with graphitic slates. Bended, twisted, 
and folded, the strata enclosing the ore occur with varying pitches 
and dips. At the extreme eastern end of the range the dip is to the 
south, which appears to be the normal dip of the district ; while at 
Iron Mountain the folds cause the ore to stand with a pitch to the 
north. 

The mine of greatest interest from its age and output is located 
at the above turn and is known as the Chapin. It was discovered 
in 1879 and has made a phenomenal record for output. In 1880 it 
shipped 34,556 long tons, reached its maximum of 742,843 tons in 
1890, and has shipped to the beginning of 1893 a total of 4,367,- 
344 tons. The surface plant of this mine is one of the most com- 
plete to be found in the iron districts; the machinery is mainly 
driven by compressed air, which is carried a distance of three 
miles through a 24-inch iron pipe. Quennesec Falls of the Me- 
nominee river furnish, under a head of 52 feet, water to supply 
three 48 inch and one 54-inch turbines; these latter operate air 
compressors, which furnish the air at 60 pounds per square inch for 
over too power drills, and all the hoisting machinery. Boiler 
power is also available in case of accident or repair being called 
for by the water-power plant. Ore has been found in four large 
lenses, but operations are practically confined to what is known as 
the Chapin or main lens. It is attacked through four shafts, rang- 
ing from 350 to 700 feet in depth. The fourth shaft was sunk by 
the Poetsch freezing method through go feet of quicksand. This 
was accomplished by driving a circle 30 feet in diameter of iron 
pipes, which were connected to a refrigerating machine ; this re- 
duced the temperature of the ground surrounding the pipes to 
about zero, freezing it and enabling miners to drill, pick, and 
blast it like solid ground. An immense Cornish lift pump has been 
built for this mine, which operates its rods in this shaft. This 
pump was designed to handle 3000 gallons of water from a depth of 
1500 feet vertically. It is the largest mine pump in the iron dis- 
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trict. The ore is broken by power drills and dynamite (containing 
from 27 to 45 per cent. nitroglycerin), and is loaded on mine cars 
which are automatically trammed to a shaft, hoisted to the surface, 
there taken by a railroad car through a pocket with gates, or out 
over a trestle to the stock pile from which the ore is afterward 
loaded on railroad cars by means of a steam shovel. By this 
means a car holding 20 to 22 tons has been loaded in four minutes, 

As showing the faith of iron men in the continuity of ore 
deposits in depth, the Hamilton Ore Co., through its agent, 
John T. Jones, began diamond drilling north of the Chapin line, and 
found ore at a depth of over 700 feet from the surface. This ore 
was identical in every respect with that found in the Chapin, and 
subsequent development has proved that the great Chapin lens 
extends by its dip and westward pitch into the adjoining land, 
north and west. A shaft was sunk in the extreme southwest cor- 
ner of the land acquired by the Hamilton Ore Co. to a depth of 
nearly 700 feet before ore was found. The shaft then remained 
for some time in ore as it deepened and finally passed into the 
underlying footwall of jasper. 

The main shaft has reached a depth of 1325 feet vertically 
from the surface, while a winze has been sunk over 130 feet addi- 
tional ; making the total depth from the surface over 1450 feet. 
A second shaft was started after exploiting the ground through the 
original shaft. This shaft had reached a depth of nearly 1400 
feet from the surface when the drillers encountered a seam of water, 
which drove them out and finally filled the shaft. Ata depth of 
1325 feet a cross cut to reach the old mine had been started. 

Shortly after, the mine adjoining on the west, the Ludington, 
became flooded by an influx of water from the hanging wall, which 
was so powerful as to drown the mine-pumps, and many of the 
men had a close call in escaping the deluge. The water rose with 
great rapidity and finally reached a level which communicated 
through No. 1 shaft of the Hamilton mine with the underground 
workings of that mine. The water poured over into this shaft in 
torrents and filled the lower workings of the mine. After stand- 
ing idle for over a year, and the control of the Ludington mine 
having passed into the hands of the Hamilton Ore Co., plans were 
completed whereby the mines were to be unwatered. Large 
balers capable of containing eleven tons of water were made, and 
the large engines, which had been designed to hoist ten long tons 
of iron ore, were put into use; in fact, all the hoisting appliances 
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: . of both mines were temporarily pressed into the service of raising 
‘ water. The engines used at the No. 2 shaft of the Hamilton mine 
: are the largest ever built for hoisting in the iron districts, and a 


few figures concerning them and their performance may be of 
interest. They are of the first-motion Corliss type, with cylinders 
32 inches bore by 72 inches stroke, coupled with cranks at right 
angles, and are fitted with two winding reels, each capable of 
carrying 2500 feet of 8-inch by {-inch flat wire rope (the largest 
flat rope ever made or used in this country, and intended to carry 
a load of ten long tons of iron ore in addition to the weight of the 
skip, from the maximum depth of the shaft). The reverse-motion 
friction clutches are all operated by hydraulic cylinders. The 
plant weighs 165 tons and hoists its load at a speed of 2000 feet 
per minute. A test of the engines and boiler plant (six, return 
flue, tubular style) was made in April, 1892, with the following 
creditable result : 


Average height hoisted... .... ... 1,146 feet 

Pounds of water pet HH. per hoot 30.6 


The balers are run in balance, and 2500 gallons per minute 
| have been raised from a depth of 1325 feet, with a consumption of 
a) 26,520 pounds of coal in 24 hours. It would have been out of the 
question to attempt to unwater the mine with pumps, and it could 
not have been done in any other way in such a short time, six 
weeks proving to be the time required. When water was low- 
ered to the 1325-foot level in No. 2 shaft, the miners continued the 
cross-cut into the old workings and before the water contained 
had been removed ; the object being to tap that body of water and 
allow it to flow into No. 2 shaft and be raised by the large balers. 
Diamond-drill holes were kept ahead of the face of the cross-cut, 
so as to insure the safety of the miners, until one day one of the 
holes, in line with the cross-cut, tapped the old workings, and air, 
compressed and hissing, notified the miners that it was time to 
prepare the final charges to break down the bulkhead of rock 
separating them from the old mine. The presence of air is ac- 
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counted for by reason of the water flowing in from the Ludington 
mine, down the No.1 shaft of the Hamilton, forcing it ahead up 
to the ends of the drifts and levels: 

HAMILTON AND LUDINGTON MINES. PUMP REPORT.—JULY 9, 1893. 


Total hours hoisting Total No. of Gallons 


to date. to date. 
Hamilton No. 2 Shaft, large hoist............. 413 47,286,400 
Hamilton No, 2 Shaft, small hoist............. 327 10,665,600 
Ludington No. 5 Shaft .......... 16% 676,568 


Water lowered 891 feet. 
R. H. FLAHERTY, Superintendent. 

The suddenness of inflow of water and the work subsequently 
undertaken to unwater the mines show the value of mines main- 
taining a complete and “up-to-date” map of the underground 
workings. With ‘such maps work is intelligently and accurately 
planned, and the cost of making and maintaining them saved 
a hundred fold in the driving of accurately planned draining 
drifts. In this case the new cross-cut from No. 2 shaft met the 
face of an old “room,” exactly as planned,—the drill holes being 
made as a precautionary measure, and in case there was an error in 
the mine-maps. 

West of Iron Mountain and crossing the border of the State 
line, into Wisconsin, there are two large properties whose ore is of 
a non-bessemer (or non steel-making) nature, but whose output, 
since their discovery in 1880 up to the end of 1892, has been over 
a million tons. Reference is made to the Florence and Common- 
wealth mines. But to give a description of individual properties 
would involve too detailed a statement and be, in a great measure, 
a repetition. 

Since its early opening and development in 1878, when four 
mines sent to market by way of the lake port, Escanaba, 78,028 
long tons of ore, up to the end of mae this range has sent away 
16,779,261 long tons. 
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THE HISTORY OF STRIKES IN AMERICA—I. 
By Arthur A, Freeman. 


HE belief still persists in the minds of many that, whatever 
may be the case in the old world, this country at least 
would be tolerably free from industrial conflicts and acute 

crises in the world of employer and employed, if it were not for 
the pernicious and wicked activity of labor agitators. Such a 
view, however, does not find support in reason or experience. It 
is irrational to ascribe the existence of labor troubles in this country 
to any individual agency. No one cause is adequate as an expla- 
nation of the rise and development of the labor movement. There 
have been many influences and agencies at work, and the only way 
to trace them and arrive at the correct view of the subject as a 
whole is to consult the records and employ the historical method. 
A review of the history of strikes in this country will enable us to 
determine whether or not labor disturbances are novel in our indus- 
trial history and merely the fruit of the new great labor organiza- 
tions. Everybody is aware that strikes, lockouts, and violent 
collisions have been frequent since 1877 ; but not many are con- 
versant with the history of the labor movement prior to that date. 

In the early days shipbuilding was the most important indus- 
try of the colonists, and this necessitated the bringing over of a 
large number of skilled craftsmen from England. The ship- 
workers came mostly from Kent, where organizations of labor 
existed at that time, and naturally maintained the rules which 
governed their craft at home. They were strong and vigorous 
men, and their hours of labor were from sun to sun. Shortly after 
the close of the first century and a half of the history of the 
colonies, the wage question began to be discussed. The labor 
associations of that time were mostly of a purely social character, 
however, with benevolent features. 

The earliest example of the strike known in this country, is un- 
doubtedly the baker’s “conspiracy” of 1741. Some journeymen 
bakers of New York city conspired to refuse to bake bread till their 
wages were raised. The records of New York criminal proceed- 
ings show that an information was preferred against the conspira- 
tors for combining not to bake except on certain terms, and that they 
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were duly tried and convicted on this charge. No sentence appears 
to have been passed, however ; probably some technical point pre- 
vented the infliction of the punishment. Our notions of criminal 
conspiracy are not much clearer to-day than they were in 1741, 
though none of our courts would enunciate the bold proposition 
that it is criminal to conspire to raise wages. 

In 1777 the town of Newburyport, Mass., passed a vote to estab- 
lish a maximum rate of wages pursuant to an act of the General 
Court “to prevent monopoly and oppression.” The maximum for 
carpenters was 5 shillings 4 pence a day ; for caulkers, 6 shillings ; 
for joiners, 4; for masons, 6. More than this the masters were 
prohibited from paying ; less than this they were allowed to pay. 

For the next recorded strike we must refer to a much later 
date. An association of journeymen shoemakers was organized in 
Philadelphia in 1792, and in 1796 a “turnout” was ordered by this 
organization for an increase of wages. The strike was successful, 
too. In1798 the same body again struck for an increase of wages, 
and again scored a victory. In 1799, we find this organization 
again up in arms; this time to resist a reduction. The strike 
lasted ten weeks, and was a partial success. The association num- 
bered over one hundred members. 

In 1803 the notorious “ Sailors’ Strike” occurred in New York 
city. A number of sailors demanded an increase in wages. To 
obtain it, they formed in a body, marched around the city, and 
compelled those seamen who remained at work to leave their ships 
and join the strikers. Constables arrested the leader and dispersed 
the strikers, causing the collapse of the strike. It is rather re- 
markable to find the strikers of 1803 employing such modern 
methods as street parades and coercion of the “scabs.” 

In 1805 our Philadelphia journeymen shoemakers’ union is 
again in evidence. Another strike is ordered for an increase of 
wages, which, after several weeks, fails. This strike is historical, 
for a remarkable conspiracy trial grew out of it. Eight men were 
tried on an indictment containing three counts. The first count 
charged that the defendants had contrived “unjustly and offen- 
sively” to increase the market price for their services, to the 
damage and prejudice not only of the masters, but of other jour- 
neymen (!), the citizens generally, and the dignity of the State. 
The second count referred to the agreement to prevent other 
workmen, by ¢hreats and other unlawful means, from continuing to 
work on the old terms; while the third count recited that they had 
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unlawfully met and triedjtotform§themselves into a club and ordain 
“arbitrary andtunlawful” by-laws for their own guidance as well 
as for the government of other workmen. These “ arbitrary” 
by-laws were simply;the agreement not to work for the old rates. 
Much testimony was*taken atfthe$trial, one master alleging great 
annual losses through inability3to fulfill his contracts consequent 
upon the refusal of the union ‘to allow its members to work with 
non-members. It was also brought out that the union men had 
used threats and?violence to secure the codperation of refractory 
workmen, and that the system of boycotting was in full operation. 

Very remarkable {indeed is the charge of the recorder, and 
especially curious arejhis politico -economic propositions. The 
usual means, said the recorder, by which the prices of work are 
regulated, are the demand for the article and the excellence of its 
fabric, and to make.an arbitrary and“artificial regulation without 
regard to thé excellence of the?work or the demand for it, is an 
unnatural way of raising*theYprice ’of labor. Such an unnatural 
way exposes commerce to"ruin and is therefore against the public 
welfare. The recorder went on to condemn boycotting and all 
forms of indirect coercion. A™combination of workmen, he said, 
to raise wages, may be considered in a twofold point of view: one 
is to benefit themselves, thefotherfis to injure outsiders. The rule 
of law condemns both. A%combination may not attempt to raise 
wages in ways perfectly allowable to individuals. 

The jury found the defendants “ guilty of a combination to 
raise their wages,” and they were each fined $8 with costs. 

In 1806 the tailors organized a trade-union. Prior to that date 
members of that craft coming from England continued their mem- 
bership in the tailors’ unions of the old country. The same is 
true of the hatters, who organized their first union here in 1819. 

In 1809 the New York journeymen cordwainers’ association 
ordered a general strike against all the masters. A strike in one 
of the shops had been defeated by the proprietor taking his work 
privately to other shops. In the general strike about 200 men were 
involved. In this strike the term “scab” first became current. A 
conspiracy trial followed, and a verdict of guilty secured. The 
defendants were fined only $1 with costseach. The indictment in 
this trial was almost a copy of that upon which the Philadelphia 
shoemakers were tried, but the judge’s charge to the jury was 
very different. The court declared that it was by no means clear 
that an agreement not to work except for certain wages was in it- 
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self illegal, and laid stress on the fact that the offense of the 
strikers consisted solely in the use of unlawful means to obtain 
their object. The “unlawful means” were the coercion of non- 
unionists and the ordering of strikes against masters not directly 
involved in the quarrel. ‘ 

The next strike and attendant conspiracy trial occurred in 1815. 
Pittsburgh was the scene and the journeymen cordwainers were 
the strikers and defendants. The indictment presents nothing 
new, but the judge’s charge again marks an advance in opinion on 
the subject of conspiracy. The political economy of the Philadel- 
phia recorder is gently brushed aside, the court laying down the 
proposition that the jury has nothing whatever to do with the 
question of regulating prices, wages, or profits. “It has been 
truly said,” held the court, “that every man has a right to affix 
what price he pleases on his labor. It is not for demanding high 
prices that these men are indicted, but for employing unlawful 
means.” Here, too, the “unlawful means” referred to are 
boycotting and coercion of outsiders. The court’s distinction be- 
tween legitimate and illegitimate boycotting is still followed in 
our courts. “You have a right,’ said the court, “to have your 


boots, coat, or hat made by whom you please. You may advise 


your neighbor not to employ a particular mechanic. But should 
you confederate with others to ruin any particular shoemaker, 
tailor, or hatter, by preventing persons from employing him, this 
would be unlawful.” The strikers were convicted. 

In 1821 the first printers’ strike occured. It was ordered by an 
Albany typographical union because of the employment of a “rat” 
in one of the offices. 

In 1822 it was the turn of the New York journeymen hatters 
to strike and be tried and convicted for conspiracy. But greater 
interest attaches to the strike and conspiracy trial of 1827. Some 
Philadelphia tailors struck to secure the reinstatement of five 
journeymen who had been dismissed for demanding higher pay for 
a particular job. New employés were followed in the streets, 
threatened, and induced to quit work, while workmen in other shops 
were induced to refuse to work as long as their employers continued 
to receive work from the shops concerned in the strike. The 
judge in this case dwelt on the use of illegal means, but the jury 
found the defendants guilty only on one count,—that charging 
conspiracy to compel masters to re-employ discharged workmen. 

During the years 1825-1830 the ship-carpenters and caulkers in 
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New York city and along the Atlantic coast were agitating the 
ten-hour day question, and small strikes in those trades were of fre- 
quent occurrence, sometimes succeeding and sometimes failing. 
It is remarkable that some of the employers looked with favor on 
the ten-hour day, and expressed willingness to pay the men by the 
hour and allow them to make ten hours their limit. In 1832, how- 
ever, a meeting called by the master mechanics to consider the ex- 
pediency of adopting the ten-hour plan passed resolutions against 
the proposal. The merchants and ship owners of Boston, then the 
center of the agitation, had become so weary of strikes and dis- 
putes that they held a meeting and passed resolutions declaring 
that they will employ no journeyman belonging to any labor asso- 
ciation nor give work to any master mechanic or contractor employ- 
ing such journeymen, The merchants might have been indicted 
for conspiracy, had the workmen traced the ruin of any particular 
contractor to the agreement of the merchants; but there is no 
record of any attempt to indict the merchants. 

In the same year several hundred workmen in New Bedford 
struck for the purpose of regulating the hours of labor; they 
held meetings and employed the town-crier to announce them. 

In 1833 several strikes occurred, two of which led to conspiracy 
trials. One of these is the strike of the Thompsonville, Conn., 
carpet factory employés for an increase of wages. Suit was brought 
against the strikers for conspiring to raise the “ price of wages” 
and hindering other weavers from going into the employ of the 
plaintiff. The great point in the case was whether “ peaceably 
conspiring ” or arguing with the workmen to refuse to work for 
less than a named sum, constituted a ground for civil action on 
the part of the employer. The case consumed a week. The court 
charged the jury in the negative, and the verdict was for the de- 
fendants. 

The other case is that of the Geneva, N. Y., journeymen shoe- 
makers who struck in a body against the refusal of the employers 
to dismiss one of the men who failed to live up to the rules of the 
union, The strike was successful, but the strikers were indicted 
and tried for conspiracy. The indictment charged the strikers with 
having formed themselves into an unlawful club and conspired to 
prevent journeymen from working below certain rates prescribed 
by them, and with having agreed, in pursuance of the general con- 
spiracy, not to work for any master who should employ 
the journeyman obnoxious to them, although he was a good and 
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free citizen and faithful workman. The court gave judgment in 
favor of the strikers, on the ground that the indictment did not 
specify an offense known to the laws of the State. But the district 
attorney sued out a writ of error, and the case was carried up to 
the supreme court, which reversed the judgment of the lower court, 
holding that the conspiracy was indictable because it was an act 
injurious to trade, It is important to the best interest of society, 
reasoned the court, that the price of labor be left to regulate itself, 
or rather be limited to the demand for it. Combinations to en- 
hance or reduce the natural price are injurious. If the bootmakers 
may say that boots shall not be made for less than $1 per pair, it is. 
optional with them to say that $10 or $50 shall be the price, and 
the result would be an odious monopoly and an enormous tax upon 
the community. Still if any man thinks the fixed price too low, he 
may refuse to work for it; what he has no right to say is that no 
other workman shall accept it. 

In 1834 the female shoebinders of Lynn, Mass., struck for an 
increase of wages, and failed. They refused to take work to their 
homes, but the employers found no difficulty in getting the women 
of neighboring towns to take it. Inthe same year the Lowell 
female factory operatives struck on account of a reduction of 
wages. Other strikes occurred, but the most important strike of 
the year was that of the laborers employed at Mansfield, Mass., 
upon the construction of the Providence railroad. The strike 
resulted in a riot, which had to be suppressed by a company of 
militia. For the first time we here find the militia playing a part 
in the struggle between labor and capital. 

In 1835 fifteen strikes occurred in different parts of the coun- 
try. The stone cutters of New York and other cities succeeded in 
securing a ten-hour work day, and workmen in Philadelphia coal- 
yards, who also desired the ten-hour system, succeeded in obtain- 
ing assent to the proposition that “ they work from sunrise to sun- 
set, with an intermission of three hours, these to be designated by 
the workmen.” Other Philadelphia workmen succeeded in estab- 
lishing the ten-hour system, a certain firm taking occasion to say 
that it was their “ candid impression that if a man works ten hours. 
a day, it is all-sufficient.”” The city council also resolved that the 
hours of labor for city employés shall be from 6 to 6, allowing one 
hour for breakfast and one for dinner. The city also raised the 
wages of certain of its employés. Working-women of Philadelphia 
having met to form a new scale of prices, the master bookbinders 
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“considered the cause of female laborers as one whose claims were 
founded on justice,” and deprecating the course of greedy and 
unscrupulous employers, resolved “that $3 per week is the least 
amount of wages those possessed of the principles of humanity 
could offer.” 

In 1836 seven strikes occurred. The most serious were the 
strikes of the longshoremen, riggers and others connected with 
shipping in New York and Philadelphia. The strikers demanded 
a reduction of hours and an increase of wages, and threatened the 
new men employed. The affair was settled by the military. 
Equally important was the New York tailors’ strike for an increase 
of wages. By threats they kept others from working except at 
union rates. Several hundred of them paraded the streets with 
music and banners. Twenty-one of them were tried for conspiracy, 
convicted, and sentenced to pay fines ranging from $100 to $150. 
The judge in this case followed the decision of the supreme court 
in the case of the Geneva shoeniakers just referied to. In his 
charge, he impressed on the minds of the jury that the case was 
not to be considered “‘a mere struggle between master and jour- 
neyman.” It was one on which the harmony of the whole com- 
munity depended. “Let these societies only arise from time to 
time, and they will at last extend to every trade in the city, and 
there will be as many governments as there are societies.” The 
judge declared that there was “no necessity for such societies. 
Combinations were not necessary in this country for the protection 
of mechanics or any other class. They were of foreign origin, not 
in harmony with our institutions or national character, and they 
were mainly upheld by foreigners.” 

The year 1837 had two strikes. The employés of a Rochester 
N. Y., contractor struck for an increase of wages. The Rochester 
Democrat, saying that “ there is a settled determination among the 
laborers neither to comply with the terms of the contractors them- 
selves nor to allow others to do so,” adds that the workmen “ can- 
not be censured for refusing to work fifteen hours for six shillings.” 
In Boston, sailors struck for an advance from $14 to $16 per 
month. The demand was refused on the ground of commercial 
depression. Street processions and rioting followed. Within a 
week the strike failed. 

In 1838 there was a strike of factory girls at Dover, N. H., 
against a proposed cut-down. The girls placarded the fences and 
office-doors with rhymes abusing the employers and overseers. 
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There is no record of the result. In 1839 there were two strikes 
of railroad laborers. One was on the Eastern railroad, near Salem, 
Mass., the demand being a shorter work-day. The other strike 
was on the sections between Reading and Hamburg, Pa., for an 
increase from $1 to $1.124 per day, and, in some cases, for more 
whiskey, the allowance being 14 pints per day for each man, dealt 
out in nine doses. The wages were increased on one section, but 
to the appeal for more whiskey the contractors turned a deaf ear. 
In 1840 railroad laborers in Rawley, Mass., struck in consequence 
of certain workmen having suffered deductions of pay for failing 
to begin work at the required hour. New men were prevented 
from working, an overseer was attacked, and attempts were made 
to destroy property. But the rioters were dispersed, the ringleaders 
arrested, and work was resumed as usual. 

The year 1842 is remarkable for the first appearance of the iron 
industry on the scene of strikes. In February boilers in the rolling 
mills at Pittsburgh struck against a reduction of wagesto $5 per ton. 
In July the strikers resumed work at the reduced rate, which pre- 
vailed until 1845. In the same year aserious strike of Philadelphia 
weavers occurred on a question of wages. The strikers who de- 
sired to return were intimidated, and many violent attacks were 
made on the mills, resulting in destruction of looms and chains. 
The riotous proceedings continued into January, 1843, when the 
difficulties were amicably adjusted. 

In 1843 there were strikes of female operatives in Philadelphia 
and Chicopee, Mass. An important strike was that of the West 
Philadelphia bricklayers for higher wages. There were parades, 
attacks on fire companies, and destruction of property. The 
mayor and sheriff refused to interfere because the county had not 
paid the last posse called out. There were other minor strikes. 
In 1844 Philadelphia had three strikes for higher wages; no other 
strikes are recorded. In 1845 the boilers in the rolling mills of 
Pittsburg struck and received an advance of $1 perton. The 
price of boiling remained at $6 per ton until 1850. There were 
four other strikes, three of them successful. In 1846 only one 
strike occurred, and it failed. 

During 1847 many strikes prevailed, some for shorter hours . nd 
some for higher wages; some of them were successful. The high price 
of provisions was a fruitful source of strikes ; flour went up to $14 
per barrel in the early part of the year. The ship buildersof Bath 
made an effort to break down the ten-hour system. When the 
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short days of the winter had passed, the employers demanded the 
old system of working from sun to sun, and for some weeks the 
industry was at a standstill. But public opinion was on the side of 
the workmen, and the employers were finally forced to yield. 

In 1848 the strikes were few in number but very violent. The 
Fall River weavers struck against a reduction. The mills were 
closed three weeks. There was considerable rioting, and some of 
the strikers were sent to prison for disturbing the peace. The strike 
failed. The coal miners on the Monongahela river struck against 
a reduction, and made violent demonstrations. A number of mills 
shut down, and others reduced wages. Seven cotton factories of 
Allegheny City shut down in consequence of a dispute with the 
men, and 2000 operatives were thrown out of work. There was 
furious rioting and attacksonthe mills. A number of rioters were 
arrested, tried, and found guilty. Finally the factories resumed 
on the ten-hour plan with a reduction of 16 per cent. in wages. 

In 1849 there was only onestrike at a cotton mill, and it failed. 
In 1850 business was dull throughout the country. Out of 2,485,- 
700 spindles in New England over 800,000 are said to have been 
stopped. The Fall River mills gave notice of a reduction of wages, 
and a strike of great magnitude followed causing widespread suffer- 
ing. Arbitration was suggested by a workman, but the suggestion 
received no attention. During nearly six months 1300 persons 
were idle. Finally the reduced rates were accepted. The Pitts- 
burgh iron workers also struck against a proposed reduction, but 
the mills started with imported workmen. There were serious dis- 
turbances and an attack on one of the mills. Arrests were made 
and many men and women were sentenced to imprisonment and 
fines. ‘The strikers were subsequently pardoned by the governor 
on petition of part of the jury and a large number of citizens. 
During the years 1850 and 1851 strikes for the ten-hour system 
occurred in many industries, but most of them failed, owing to the 
increasing immigration of foreign workmen, 

In 1852, besides a number of minor strikes, there was a remark- 
able strike at the Salisbury, Mass., mills. The employés, members 
of the oldest families in town, had for thirty years enjoyed the 
privilege of fifteen minutes during each half day for luncheon. 
Owing to the abuse of this privilege it was suddenly abolished. A 
hundred employés disregarded the order and were dismissed ; 
the female weavers thereupon went out on a “ sympathetic ” strike 
The whole town debated the question. The strike was joined by 
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the employés of the Amesbury mills, where the luncheon privilege 
had also been suddenly abolished, At length the mills were 
started with Irish help, and the former operatives gradually left 
the places. The town suffered greatly from the crippling of its 
chief industry and the depreciation of property. 

There were twelve strikes in 1853; most of them failed. In 
some cases shorter hours were granted. In 1854 ten strikes 
occurred, the most notable of which was the strike of the com- 
positors of the Philadelphia Register, who objected to the employ- 
ment of girls in the jobbing department. Some of the strikers were 
arrested and charged with conspiracy to prevent the issue of the 
paper. Only three strikes occurred in 1855, one of them,—that of 
the cigarmakers at Suffield, Conn.,—lasting seven weeks. The 
strikers were financially supported by the cigarmakers of other 
cities. In 1856 Irish laborers upon the wharves in Boston struck 
against the introduction of the steam-hoisting machine, and were 
of course defeated. In 1857 there was a strike of five months’ 
duration of glass blowers in Philadelphia. Owing to the hard 
times and the then universal truck system, workmen at other points 
were unable to send money to the strikers, but wagon loads of pro- 
visions were sent from the truck stores. Two other strikes occurred 
in that year. In 1858 the iron workers organized their first union, 
“United Sons of Vulcan.” There were four minor strikes and 
one strike of some importance. The female weavers and other 
employés at Chicopee, Mass., resisted a reduction. There was 
more or less rioting, which was suppressed by the police. Finally 
the reduction was accepted. 

Nine strikes occurred in 1859, some of them of a serious char- 
acter. The hatters’ union ordered a strike against a dealer in 
Boston for refusing to observe its regulations in respect to the 
employment of apprentices and “scabs.” The dealer held out 
three years, and then acceded to the demand of the union. The 
coal miners along the Monongahela valley and in certain counties 
in Pennsylvania struck against the irregular sizes of the cars. The 
strikers demanded that scales should be erected at the mouth of 
the pit to weigh each man’s coal. Speakers were engaged, and 
the whole region was interested in the struggle. After a few 
months the strike collapsed on account of the poverty of the 
miners. ‘Twenty-seven persons, men and women, were arrested 
and charged with riotous conduct, the women having stood at the 
entrances of the pit making the miners take oath that they would 
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not “blackleg”’ or work while part were on strike. Those arrested 
were tried and convicted, but the jury recommended them to 
mercy, and the judge only imposed fines of from $5 to $10 and 
costs. The year also witnessed a struggle between the glass- 
blowers and the manufacturers. An eventful meeting of the glass- 
blowers having been held, the manufacturers determined to break 
down the union and took in apprentices with the intention of 
throwing a large number of employed upon the union for support. 
The glass-blowers met this move by a resolution limiting the num- 
ber of apprentices to two in a factory. A general strike ensued, 
and non-union men were imported by some manufacturers. Four- 
teen strikers were arrested for conspiracy. The strike failed, and 
the union fell with it and did not revive until 1865. 

We have reached the end of the first epoch of the labor move- 
ment. ‘The facts set forth warrant certain general conclusions to 
which attention should be drawn. We observe that during the first 
epoch,—that is, up till the war of the rebellion,—there were very 
few strikes against reductions of wages. The great majority were 
for shorter hours and increased pay ; and this is a sure indication 
of general national prosperity. Labor manifestly felt strong, 
and any grievance seemed sufficient cause for a strike. No great 
organizations existed ; the trades unions were small and weak ; 
but labor felt that the country was new, rich, and undeveloped. 
The natural opportunities were open to all; land was practically 
free, and there was no pressing necessity for accepting low wages 
when an independent subsistence on the soil presented itself as a 
practicable alternative. The population was relatively small, while 
the natural resources were abundant and the avenues for enterprise 
almost’ innumerable. Money wages were lower, but so was the 
standard of living, while the fear of involuntary idleness scarcely 
existed at all. In fact, during the epoch under consideration we do 
not encounter any “ problem of the unemployed,” the chief reason 
doubtless being that the unoccupied public lands were ready to 
receive any portion of the army of industry for which there was 
no immediate need. ‘The laborer felt secure and independent. It 
was natural for him to seek to improve his condition under such 
circumstances, and his strikes were demands for better terms, not 
protests against any encroachments on the part of employers. 

When we come to treat of the second epoch of the labor move- 
ment, we shall find a great change in the conditions and a corre- 
spondingly great change in the character of the struggle. 
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THE NEWEST WARSHIPS OF THE UNITED 
STATES NAVY. 


By Lieutenant W. H. Jaques, U.S.N. 


OT many years ago a distinguished citizen of the United 

States was asked to respond to the toast of “ Our Navy.” 

Rising slowly from his seat, he commenced by saying : 

“If the length of my reply is to be governed by the size of our 

navy, I have already said too much.” Happily that period has 

. passed, and we can point with some pride to the vessels of what 

so many have termed “Our New Navy.” But even this is not 
enough ; we have made but a commencement. 

Since our first steel ship was built such progress has been made 
in the United States alone that already some of our types seem 
obsolete. This is not unnatural and should not for a moment stop 
the good work. On the contrary, it should be an encouragement 
for further development in the sciences of naval architecture and 
ordnance; for the granting of more opportunities to the minds 
who have already accomplished so much, and larger appropriations 
for the employment of native labor and for the spread of the tech- 
nical education that is so valuable to the nation and its people. 
The space permitted for a sketch of any one of the important 
questions of the day covered by the standard magazines allows 
scarcely a chapter of the volumes that could be added to the de- 
bates and treatises already presented showing the necessity for the 
continuation of the reconstruction of the navy. 

We hear the cry on all sidesthat no one will disturb us,—that 

- even the strongest European powers fear our marvelous resources. 
These resources will no doubt eventually secure victory, but at 
what a cost! Meanwhile, increased wealth and consequent luxury, 
indiscriminate immigration, chronic dissensions in the South 
American and isthmian States, exclusion laws, and other causes 
are surely leading us into the midst of dangers that require the 
insurance of naval preparation, which should be all the more easy 
to secure, bringing as it will employment for native labor at a period 
when a labor crisis is imminent. It is not new to call this prepar- 
ation an insurance, but I fear very few of either our legislators or 
our tax-payers realize how low a rate of taxation it requires. It is 
187 
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not one-fourth of what we pay for the insurance on our homesor our 
lives, and yet the losses of life and property that a war, resulting 
from an absence of adequate insurance of this character, would 
cause are almost incalculable. 

Following the lead of dating everything from this Columbian 
Exposition year, I shall attempt a description of our navy of 1893, 
taking advantage of prolific photography and transferography (if 
I may be allowed to coin a word) to present a more agreeable ac- 
companiment to my tabulated history than dry technical phrases. 
Of those who advocate but one type of warship, the cruiser, I 
would ask, would you reform the army by abolishing everything 
but the cavalry? Heavy artillery and coast fortifications alone 
cannot protect the country any more than battle-ships. Just as. 
the various lines and types of arms are requisite for the most effi- 
cient army, so are a variety of ships needed in the navy, if our 
personnel are to be victors in the struggles that will surely come 
for the vast wealth we are accumulating in the United States. 

The growth of our commerce on the lakes* and the need of 
shorter water-routes must be firmly kept in mind. If a treaty 
prevents our actually placing on the lakes a warship more power- 
ful than the unique Michigan, it cannot prevent our making suit- 
able preparations for the care of our rapidly increasing wealth on 
these most important water-courses. Many of our readers will 
surely see the water-ways connecting the great lakes with the sea 
and the Nicaragua canal filled with ships bearing our flag and 
having the support of our army and navy ; and these will then 
become the natural, although artificial, boundaries of the United 
States. We have made a feint in this direction by placing upon 
the lakes, perhaps in violation of the treaties, the brick battle- 
ship ///inois, quite as unique and harmless in another direction 
as our present paddle representative, but much more instructive 
to the people and an object lesson that must bring its benefits 
to the service it represents and to our legislators in their peri- 
odical struggles for appropriations. 

The decision of the Navy Department to cover its exhibits in a 
“brick” ship was excellent. Hundreds of thousands of citizens 
and tax-payers of the United States have had an opportunity to 
learn what a battle-ship is, why she costs so much, what she con- 
tains, and what her purpose is ; but it is to be regretted that suffi- 
ciently large appropriations were not made to enable the Depart- 


*See THe EnGInegrinG MaGazine, September, 1893. 
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ment to send a full crewof officers and men to still further interest 
and educate visitors to the World's Fair by having attractive drills 
and exercises, 

Mr. Horace See, America’s eminent naval architect and marine 
engineer, in THE ENGINEERING MaGazineE for July, 1891, described 
the inauguration of our new steel navy by Secretary (now Senator) 
Chandler and reviewed the progress made up to the date of his 
article. The Aéanta was the first of our steel cruisers to be put 
in commission, and it has been in continuous service for eight years. 
The Chicago and Boston have also shown the excellence of their 


THE COLUMBUS CARAVEL, SANTA MARIA,” 


construction, the value of their types, and their general efficiency 
by an almost continuous service of from five to seven years, while 
the Dolphin, commissioned in 1885, has been around the world 
without developing that structural weakness the fear of which 
caused so much anxiety. She is now continuing the valuable diplo- 
matic work in which she has been so actively engaged. 

Without reviewing the history and qualities of the vessels by 
name, I have pictured them as far as possible in sequence of their 
christening, omitting duplicates of types, except in a few cases, and 
will call attention to the special elements of construction which re- 
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DOUBLE-TURRETTED MONITOR, 


quire more prominent consideration. In presenting a series of 
illustrations for a suitable comparison and description of the ships 
of our navy, it is to be regretted that they could not all pass in re- 


view before the same camera and focus, or be reduced to the same 
scale. The naval architect and engineer, however, who are most 
interested in such comparison, are familiar with the general de- 


UNITED STATES DESPATCH-BOAT “* DOLPHIN.” 
(Photograph Copyrighted, 1893, by J. S. Johnston.) 
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tails of our modern ships ; and the annexed table will give to others 
all the information for correct comparison. 

Our battle-ships must not be condemned because battle-ships 
of other nations have proved unmanageable or weak. They are of 
much less tonnage than the heaviest of the British and Italian na- 
vies. The former has seven ships of 14,150 tons displacement and 
one of 14,260 tons, carrying 67-ton guns; the latter two ships of 
15,900 tons, carrying heavier guns of less ballistic power ; while the 
Indiana, Massachusetts, and Oregon are 10,231-ton ships and the 


Towa 11,286 tons, all carrying 57-ton 13-inch B. L. rifles for their 
calibers. 


UNITED STATES PROTECTED CRUISER ‘“‘ATLANTA,’ 


In 1887 the British ship Victoria was supposed to surpass 
every other battle-ship ever designed in points of power, protec- 
tion, speed, and general efficiency. To-day she is at the bottom 
of the sea, the grave of 360 brave officers and men, victims of a fatal 
maneuver, and criticised on all sides for her instability and im- 
proper distribution of weights. 

Save her speed trials under circumstances far from service’con- 
ditions, we have no data on which to judge her efficiency ; but the 
good results that have obtained in all our new ships augur well for 
the armored cruiser Vew York. There has naturally been much dis- 
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UNITED STATKS DYNAMITE CRUISER VESUViUS.” 


cussion about the details of this splendid cruiser, particularly the 
reduction of weight and change of form of her armor protection, 
Without reviving this discussion, which space will not allow, a word it 
about conning towers and ammunition and communication tube r 
protection is most necessary. | 
If conning-towers are to be of any service, and if commanding i 


officers are to be expected to remain in them during an engage- 
ment, they must be made larger and heavier ; and marked atten- 
tion must be paid to the fitting and use of thick hollow forged : 
tubes for communication and ammunition service. This is even 
more important, if possible, in cruisers than in battle ships and 
other heavily armored ships, where the thickness of the side, diag- 
onal, barbette, and turret armor afford additional protection. Ifa 
12-inch or a 13-inch projectile should strike any of the conning- 
towers as at present designed they would probably serve as an 
escort to the projectile for the remainder of its range, and their in- 
mates would take an involuntary “ Trip to Mars.” 

There was a time when the designs of our ships had to be 
modified to meet the conditions of domestic supply, but that period 
has passed, and I am happy to state that our steel-makers can now 
make anything that the most ambitious naval constructor can han- 
dle or the ordnance engineer desire. The Mew York is accepted 
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by the United States authorities as the most advanced type of a 
protected cruiser, and this acceptance has been more or less en- 
dorsed by recognized authorities all over the world, especially by 
the commanding officers of the British cruiser B/ake, from whose 
general design thie Vew York was laid down. 

In 1890 the protected cruiser B/ake was held to have no equal, 
let alone a peer; yet the United States admired and accepted her 
and did a little better. Splinter bulkheads will probably be abol- 
ished before the majority of our readers learn their purpose; in- 
stead of the usual splinter protective deck, second armored decks 


UNITED STATES GUNBOAT YOKKTOWN,” 


will be provided. These rapid changes are frequently used as 
arguments for inaction, but they are much less frequent than the 
returns of hunger that we do not hesitate to satisfy ; separated by 
much greater periods than the seasons for which we provide con- 
stantly changing’forms and qualities of clothing. But our atten- 
tion to them is no less important, and the benefits to our industries 
and people not less useful ; as an education, an occupation, a pro- 
vision for adding to the usefulness and happiness and general 
benefit of our people ; a safeguard and protection against the evils 
of the wars for which_theyare designed. Let us hope that these 
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UNITED STATES PROTECTED CRUISER “ CHARLESTON.” 
splendid engines may not be needed for other than purposes of 
occupation, education, and discipline; but let the good work go on 
that we may have some insurance if the fire comes. 

The value of the low freeboard coast-defense monitor is still 
doubted by many, but my own experience in a type much less 
modern and efficient than those now under construction leads me 
to accept them as excellent coast-defenders. The work on these 
monitors has been carried to about 80 per cent. of that necessary 
to bens another to see in commission. 


UNITED STATES PROTECTE! CRUISER “* BALTIMORE,” 
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The delivery of 900 tons of heavy armor in one month from the 
shops of the Bethlehem Iron Company ought to put a stop to the 
chronic cry that the rapid completion of our remaining unfinished 
ships is choked for want of armor. This excuse has been as freely 
used as the once dreaded medical diagnosis ma/aria, which for- 
tunately has ceased to be a fad. 

The principal delay in the delivery of armor has been due to 
the Navy Department’s desire for experimentation to decide the 
best type of steel armor. This has resulted in a most natural ex- 
penditure of time, as well as in greatly increasing the cost of the 
already expensive plants laid down by the manufacturers. Then, 
too, the demand for cruising vessels has caused the armor for the 
coast-defense monitors to be put aside to secure the more rapid 
delivery of that for the armored cruisers and battle-ships of later 
designs. 

If a decision is reached defining the kind, shape, dimensions, 
and ballistic tests of the armor, and no alterations are asked after 
the proposals are issued, and the order for the armor is placed 
when the contracts for the ships are awarded, there ought to be no 
delay in their completion for want of armor. 

The title “ The U. S. Torpedo Boat Vesuvius,” given to this 
novel craft in Mr. See’s paper,* bids fair to define her future ser- 
vice as a torpedo gunboat, since the many years of experiment 


* Tue EncineerinGc Macazinr, Vol. I., p. 


UNITED STATES GUNBOAT “ PBTRE1.,”’ 
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UNITED STATES PROTECTED CRUISER ‘*SAN FRANCISCO,” 
[Photograph Copyrighted, 1893, by J. S. Johnston.) 
with her dynamite guns have failed to secure confidence in them. 
Her efficiency as a high-speed gunboat has been proved. 

The completion of the harbor-defense ram Xatahdin is looked 
forward to with interest as the first of a type designed especially 
for ramming. Lord Armstrong’s recent endorsement of this type 
will cause it to be looked upon with favor in Great Britain ; but his 
statement that “the strength and stability of the Camperdown’s 
prow ram were insufficient to deliver an effective blow without peril 
to herself,” more strongly endorses my views on, and recommenda- 
tions for; the substitution of the submarine gun, the projectile of 
which becomes a detachable ram reducing to a minimum the dan- 
gers attending ramming with a fixed ram. 


UNITED STATES TORPEDO-BOAT CUSHING.” 
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The practice cruiser Bancroft, although much too small, is such 
a marked advance in the right direction that perhaps we ought not 
to make this criticism. Impressed with the scholastic period of the 
cadet’s life, legislation has wiped out the legendary Midshipman and 
now follows it with miniature ships for cade¢s. She will at least 
contain much that is modern and we trust is only a forerunner of 
other vessels, valuable practical adjuncts of a school in which only 
the best naval education, discipline, and sense of responsibility can 
be taught. 

The reports thus far obtained from the ships that have been 
commissioned contain few adverse criticisms and describe them as 
useful, comfortable vessels. Our designers and builders can unite 


UNITED STATES PROTECTED CRUISER CONCORD.” 
[Photograph Copyrighted, 1893, by J. S. Johnston. ] 
with the Department in congratulation in the possession of war craft 
of many useful types combining speed, coal capacity, battery power, 
protection, and service adaptability. Time alone can show whether 
they are economical. 

I have purposely omitted illustrations of the wooden steam and 
sailing vessels which are incurring expenses out of proportion to 
the service performed ; the single-turret monitors that ought to be 
sorted for sale or transformation into floating batteries, tugs, re- 
ceiving ships, and the oxe wooden torpedo-boat, the S¢i/etto, which 
helps to relieve the loneliness of the Cushing, our sole steel represen- 
tative of a type of which we should have hundreds if they are of any 
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UNITED STATES NAVY—‘* NEWARK,” 


[Photograph Copyrighted, 1893, by J. S. Johnston.]} 


value atall. A running mate to the Cushing (the Ericsson), is be- 
ing built on the Mississippi river,—a small and tardy tribute to the 
accomplishments of a great man. 

Although in the British naval maneuvers of 1893 better re- 
sults were obtained with torpedo craft than formerly, there appears 
to be little doubt that at their highest speeds even the present 
types will be so shaken to pieces as to make their lives very short. 


UNITED STATES GUNKOAT “ BENNINGTON.” 
[Photograph Copyrighted, 1893, by J. S. Johnston.] 
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They are extremely frail ; something must be done to make them 
more efficient. 

As regards future construction Congress has provided for three 
gunboats of 1200 tons displacement, for which bids were opened 
October 17, and the Navy Department has a small fund available 
for the purchase of a submarine and two third-rate torpedo-boats, 
These will go but an infinitesimal way toward utilizing the facili- 
ties of our many shipbuilding plants, which, by the end of next 
year, will probably have completed or launched go per cent. of the 
warships that are now in their yards. 

The objection to the construction of sheathed gunboats because 


| 


LOW PREEBOARD COAST DEFENSE BAKBETTE MONTEREY.” 
of a technicality in the act appropriating a certain sum for three 
steel gunboats is another instance of the inadvisability of Congress 
deciding the type and dimensions of ships. This decision should 
be left to the Secretary of the Navy, who should be held as re- 
sponsible for the success of the program he advises as is the British 
Premier for his political measures, 

The struggle to put more in a ship than she can usefully carry 
still continues, and doubtless the next move will be to individualize 
ships and design, construct, and fit them for one or more special 
purposes, While we are all the time increasing the power, variety, 
and rapidity of fire of our armaments, we seem to have lost sight 
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of their ammunition supply. This last is the most difficult prob- 
lem of the period. We shall probably have to resort to ammuni- 
tion-supply ships in the manner that coaling vessels accompany 
blockading squadrons. The difficulty of coaling ships even in 
the best weather and under fair conditions while engaged in man- 
euvers warns us of the necessity of having abundant and large 
chutes conveniently placed for the reception of fuel, for it will 
probably be a long time before even liquid fuel will be generally 
used and much longer before power is generated from the element 
in which the ship floats. 

In connection with the question of coaling ships, there is the 


THE BRITISH CRUISER BLAKE.” 


more vital one, the source of coal-supply for our warships. The 
possession of suitable coaling-stations has been recommended by 
many administrations, urged by many secretaries, begged for by 
naval officers, and by citizens whose interests in foreign territory 
may require protection, but never more forcibly or comprehensively 
than by Secretary Chandler in 1883, when the number of our coaling- 
stations, meager as it was, was in excess of that of a later period. 
Great Britain has spent enormous sums for the establishment 
and service of coaling-stations, the Imperial Defense Act of 1888 
alone estimating £ 360,000 ($1,746,000) for coaling stations and 
£353,851 ($1,716,177) forthe erection of barracks thereat. 
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The present year has witnessed prolific inquiry as to our prog- 
ress in naval architecture and engine-building, and many noted 
visitors have expressed genuine surprise upon their discovery of 
our plans, methods of construction, and resources of domestic 
supply, entitling us once more to a place in the front rank of naval 
construction, Although largely and wisely based upon foreign 
experience, this rapid progress must naturally cause anxiety in 
countries where the capacity of production has already surpassed 
the demand. 

The Bureau chiefs in their reports give in detail the advantages 
and improvements, the principal among which are: greater speed, 


PRACTICE CRUISER “ BANCROFT.” 
[Photograph Copyrighted, 1893, by J. S. Johnston.] 


“ 


stronger and better boilers, higher working pressures, increased 
heating surface and the development of mechanical appliances in 
the direction of the much-to-be-sought-for qualities of endurance, 
further development of triple screws and independent triple- 
expansion engines on the same shaft, or disconnecting cylinders to 
combine economy in ordinary cruising with power for emergencies. 

Great advances have been made and many problems have been 
solved, but many others yet remain to be solved. The compara- 
tive values of liquid fuel, compressed petroleum residue, forced 
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CRUISER 


MARBLEHEAD,” SEPTEMBER, 1893. 


draft and tower smokestacks, triple screws (although fair results 
with them have been obtained abroad), thick and thin armor pro- 
tection, long or short, heavy or light, batteries and many other 
problems are yet surrounded by interrogation points. 

Although the latest designed British warships will have but two 
screws instead of three, indicating the belief of British designers 
that more efficiency will thereby be obtained, the combination of 
economy with emergency power already referred to would appear 
to be most easily obtained by the three-screw propulsion. Further, 
Professor Elgar says, ‘‘ The number of propellers is more likely to 
be increased in the future than diminished.” 

Longer stroke in the vertical engine and more comfortable 
working spaces in the engine-rooms can be easily protected by 
inclined armored towers without any great sacrifice of other 
weights. In the boiler-room there is much yet to be hoped for, 
but with the boiler shells forged in one piece (soon to come), and 
the control of liquid fuel, the stoker’s life will be made much more 
endurable. 

It is a question much disputed among naval architects and 
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PROTECTED CRUISER OLYMPIA.” 


marine engineers whether the incentives thrown out for the highest 
attainable speeds on acceptance trials constitute a wiser policy 
than offering higher prices accompanied by service-condition re- 
quirements. In many craft, particularly the lighter ones, such as 
torpedo-boats and catchers, the very light machinery and boilers 
necessitated by their character are so jarred and strained that their 
service efficiency is injured in the beginning of their career. We 
never hear of the successful Atlantic greyhounds having estab- 
lished their records on their trial trips, and yet their service records 
are most satisfactory. Such severe initial tests of engines do not 
seem judicious. 
Dr. Francis Elgar, the distinguished British consulting naval i 
architect of the Cunard steamships Campania and Lucania, in his 
paper on “ Fast Ocean Steamships”’ read July 11 of this year before 
the Institution of Naval Architects, said : 


There are various standards by which the speed of ships is judged. We have 
the trial speeds, which may be determined by a series of runs over a measured mile, 
or by runs over various distances in smooth water at sea; we have runs for a certain 
length of time in ordinary weather at sea ; and, finally, we have the average speed 
which a ship can maintain, year after year, over the whole of her voyage in all seas 
and all weathers. The last is the kind of speed now under consideration. 

The best results upon short trials are obtaine 1 with large engines and small 
boilers; but the best results at sea are obtained with smaller engines and large 
boilers. This is also an instance in which short trials fail as a standard of what can 
be done upon a long voyage at sea. 


The speed considered by Dr. Elgar in this paper would appear 
to be the most judicious one for comparing the values of vessels at 
war. A recent writer has remarked: “There is undoubtedly as 
much in the art of preparing a vessel for her speed trial as in that 
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COAST-LINE BARBETTE BATTLE-SHIP ‘* OREGON.” 


of grooming and caring for a horse that is to enter for a great 
stake.” But how many splendid horses have been sacrificed to break 
a record ! 

Forced draft should only be tested to prove its efficient applica- 
tion and not used in the official speed trial. Whether the benefits 
of discovering all the uwanatural qualities compensate for the in- 
juries resulting from undue straining of boilers, engines, and hull is 
a question that perhaps cannot be easily decided. 

The recent very successful naval review in New York harbor 
gave us an opportunity to appreciate our cruisers and gunboats. 
While the absence of any formidable foreign ships gave them per- 


haps a higher percentage of value than their due, it must be re- 
membered that our battle-ships now building were also absent, and 
that our 5 battle-ships, 6 coast-defense monitors, 2 armored cruisers, 
13 protected cruisers, 3 cruisers, 8 gunboats, 1 harbor-defense ram, 
and 1 torpedo-boat, form a very respectable nucleus of what the 
United States navy ought to be. For comparison with the leading 
naval powers, a report recently issued by the British Admiralty 


LOW FREEROARP COAST-DEFENSE BARBETTE “* MONTEREY.” 
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gives the following estimate of the present naval strength of Great 
Britain, France, and Germany, considered as the first, second, and 
third naval powers : 


GREAT BRITAIN, FRANCE, GERMANY, 

>| 8 a & 

| & 

| 24 10) 9} 43} 5] 8) 32] 3] 7] 
Coast-Defense Ships........... | 3| Ig] 36 5} 3) 6 
60; 46) 22/128) 23) 20; Ig] 62] 14) 17) 3) 34 
Others (not Torpedo-boats.)..... | 74] 44|...|118} 50] 62) 5]117] 19) 5) 1] 25 
50|511, 97 90) 34 450] 44) 31| 11/239 
Annual Expenditure ......... $80,632,442 60 |$§1,870,071.00 | $23,258,514.50 


*Approximate January 1, 1893. 

“Tf America would keep her own peace with all the nations 
of the earth, and maintain her place in the vanguard of civilization, 
she must be at all times prepared for war. This is the lesson of 
history emphasized by the Rendezvous and the Review.” These 
are the words with which Secretary Herbert closed his “ Lesson of 
the Naval Review” in a recent issueof the Vorth American Review. 
They indicate a liberal policy on his part, and we trust this expres- 
sion of opinion, probably suggested by the responsibility of his 
office, will have a beneficial effect not only on those members of 
the naval committee who have cabinet aspirations, but upon all 
others who have voice and influence in determining what the 
appropriations shall be. 
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BRIDGING THE HUDSON AT NEW YORK. 
By Gustav Lindenthal. 


HE whole people of the United States and all the nations 
that trade with us are concerned in the question of a direct 
railroad entrance into New York city across the North 

river. Facility and cheapness of transportation into and from 
this city affect the cost of a large percentage of the whole com- 
merce and trave? of the United States. This fact is strikingly 
illustrated by a comparison of the bank clearings of New York 
with those of the whole country. They were in 1892 for New 
York city alone, $36,660,000,000, out of an aggregate for the 
United States of $62,109,000,000, or nearly 60 per cent. of the 
total. 

The magnificent harbor and the accessibility of the city by 
water, which have made it the commercial emporium of the 
country, are, on the other hand, an impediment to inland trans- 
portation. New York is separated by the Hudson or North river 
from the American continent, to the south and west, almost to 
a degree of isolation. _No other city in the world has such a 
peculiar location. Here is a great seaport, with an aggregate pop- 
ulation and commercial importance second to none in the world, 
separated by a wide and deep river from all the rail transportation 
systems of the country, with but one exception,—the New York 
Central railroad, extending in a northerly direction. Thirteen 
railroads, with thirty-two lines of track to the south and west, stop 
at the New Jersey shore, opposite New York, which they can reach 
only by ferries and floats. The number of ferry passengers from 
the railroads, and from the local New Jersey population residing 
opposite New York, exceeds now 85 millions per year, and both 
the passenger and the freight traffic are growing at a rate which in 
less than fifteen years will double it. 

Almost all the New York landings for these ferries are at the 
foot of narrow, filthy streets, in some of the worst-conditioned 
quarters of the city. During the day these streets are frequently 
blockaded with an almost impenetrable mass of teams and trucks, 
through which the landed passengers are obliged to make their 
way. In warm weather the air is filled with the pestilential odors 
from numerous sewers, terminating near the ferry landings. In 
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winter the passage across the river is made dangerous by ice, fog, 
and collisions. It frequently happens that the ferry boats lose their 
way in the fog, requiring hours to find their slips. 

Numerous schemes have been brought forward for either tun- 
neling or bridging the North river. The first of which there is 
any record was by Thomas Pope, an ingenious and ambitious ship- 
wright, living in New York eighty years ago. His scheme was for 
a single span arch bridge of wood, of which he published a plan 
and a description in quaint verse. But, like his plan and model for 
a similar bridge over the East river, it remained a curiosity. There 
was then no need for either bridge. Railroads a@d steamers were 
as yet unknown. 

Over fifty years later (in 1867) when John A. Roebling made 
the plans for the existing Brooklyn bridge, he also made plans fora 
railroad suspension bridge over the North river ; but nothing came 
of it. The public demand was then great, but the capital could not 
be obtained. Thereafter bridge and tunnel schemes followed one 
another in more rapid succession. There are now before one of the 
principal railroads concerned not less than eight plans and propo- 
sitions from as many different chartered companies,—four bridge 
projects and four tunnel projects,—and more will probably follow. 
One of the tunnel projects was actually started in 1874. After a 
delay of five years by litigation, work again commenced in 1879. 
Of two tunnels, only two-thirds of the river portion of one tunnel 
has so far been built. Itrepresents about one-fifth of the work in- 
tended, and its completion no one can foretell. 

The failure, therefore, to construct a safer and more convenient 
crossing than by ferry is not the result of a lack of plans. Compa- 
nies willing to build bridges and tunnels have blossomed and faded; 
the difficulties are great, and not generally appreciated or under- 
stood. 

One of the questions naturally arises, Why do not the railroads 
in New Jersey themselves build, or aid others in building, a direct 
entrance into New York? From some knowledge of the subject, 
the writer will point out a few facts. 

As long as the railroads in New Jersey are, all alike, obliged to 
use ferries and floats for crossing the North river, and no one rail- 
road has any advantage in this respect over another, they will be 
satisfied with the existing order of things. The inconvenience is 
not felt so much by the railroad companies themselves as by their 
New York passengers. But the passenger traffic yields only the 
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smaller, and with several the very much smaller, proportion of 
their revenues. By far the largest income and profit come from 
their freight traffic, as is the case with most railroads. A large 
amount of the freight for New York harbor never reaches the 
city at all_—namely, that tonnage transferred at tide water of New 
Jersey, Staten Island, and Long Island, from car to ship or vice 
versa, whether for trans-oceanic or coastwise trade. Moreover, the 
freight for or from New York and Brooklyn is carried on car floats 
to a large number of freight piers, equivalent to freight stations, 
along the river front of both cities. This method has proved so 
elastic, convenient, and comparatively cheap for most classes of 
freight, that neither bridge nor tunnel, with an elaborate system of 
tracks along the river fronts, would be an adequate substitute for 
it, nor would it offer any improvement or economy. The su- 
premacy of New York as a seaport is owing, in a great measure, 
to the facility with which all these railroads can deliver and receive 
their freight at the nearest points of destination or origin in the two 
cities,—along a water front of over fifty miles in extent, accessible 
to all alike, and within three-quarters of an hour transfer distance 
from their tracks in New Jersey. Fog and ice on the river, al- 
though an impediment to passenger traffic, do not seriously inter- 
fere with freight traffic, which is merely delayed, but not much 
more so than elsewhere on their lines. The railroads have well- 
equipped plants of tugs, lighters, and car floats, and all their 
freight yards are arranged for this service. 

It is their passengers who call loudest for a direct entrance into 
New York. But here it will be well to bear in mind that the rail- 
roads receive from the bulk of their passengers,—namely, from 
suburban travel—little more than one-half cent per mile, including 
ferriage to New York. While they receive from other than com- 
muter passengers two and three cents per mile, their number is 
smaller, and the long distance passengers are the least numerous. 
For instance: the number of passengers from New York to Chicago, 
or vice versa, before the World’s Fair travel commenced, averaged 
180 per day (including the free travel) on the seven roads com- 
peting for through passenger travel. 

Would a bridge or tunnel increase the number of passengers 
from Chicago, Washington, or other distant cities? Probably it 
would ; but the increase from these alone would hardly pay more 
than a small fraction of simply the taxes on a New York terminus. 
In this respect it would not appear that the railroads in New Jersey 
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had lost much up to the present time by not running directly into 
New York, no matter what their passengers may endure or think. 

These railroads have in recent years erected large and com- 
modious passenger stations on the water front opposite New York. 
They have greatly improved their ferry service, and now run the 
largest and finest ferry boats in existence. But the railroads can- 
not improve the low river neighborhoods of New York, or the 
filthy and encumbered streets through which their passengers must 
reach the ferries. This isin great contrast with the railroad stations 
of less important cities on their own lines. But in none of them, nor 
in any other large city on this continent, is the cost of an adequate 
railroad terminus so great as in New York. It is too great to be 
assumed singly by any one of the railroad companies concerned. 
There is not enough to be gained by any one road forthe financial 
burden involved. Their combined action for creating or financially 
aiding such an improvement is even less probable, if not altogether 
out of the question. All of them are obliged to husband their 
resources for much more needed improvements and additions along 
their own lines and in other cities. The difference in their financial 
conditions is great. Some of the companies enjoy high financial 
credit and others do not. The former not unnaturally decline to 
be financially interested in an undertaking in which the latter could 
claim, after completion, equal benefits with them under the exist- 
ing laws, without having assumed, or being able to assume, their 
proportionate share of the financial burden and responsibility for 
construction. The work is beyond the usual character, in risk, 
time, and cost ; besides, there is among them great rivalry of 
business interests. Moreover the railroads see no advantage in 
entering into traffic-contracts, contingent on future conditions and 
events, not in their control, and that may come to plague and en- 
tangle them in some unforeseen manner. 

No one road.would or could relinquish its present methods, and 
send its entire business for New York over a bridge or through a 
tunnel. The railroads would send only such business as may result 
advantageously tothem. Undersuch conditions they would however 
readily avail themselves of a direct entrance into New York, alike 
accessible to all, provided a separate company independent of 
them would build it. This is the only way to its realization, and for 
it large capital is indispensable. If the undertaking end witha 
floating debt,—so frequently the case with new enterprises,—it 
would be sure to terminate in loss to the investors. Numerous 
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instances of this character can be quoted. Railroads can wait and 
use the ferries, while interest on bonds is coming due and defaul- 
ted, with the usual disastrous results. 

Leaving this question, we turn to another: which is preferable, 
a tunnel or a bridge? It can be best answered from the following 
considerations. 

Prompt and efficient first-class service requires that the passen- 
ger trains should come into New York at high speed and ex d/oc,— 
z. é., without change of engines or crews in New Jersey,—just as 
the trains of the New York Central come into the Grand Central 
station at Forty-second street without change of engines in Harlem. 
High speed is a matter of course over a well-constructed bridge, but 
not so through submarine tunnels, resting in the mud foundation of 
the North river. Locomotives and trains through them would have 
to move slowly. The difference in the volume of traffic transported 
through one and the other is similar to the difference in the volume 
of water discharged through a pipe at fast and slow velocities. A 
bridge track has greater capacity for traffic volume than a 
submarine tunnel track. Careful estimates show that a multiple 
track bridge, with corresponding terminals, will cost very much 
less than an equivalent tunnel arrangement, and can be constructed 
in a much shorter time. 

A bridge will not interfere with the streets. The approaches 
and station can be on a high level above them, similar to the ar- 
rangement of the Pennsylvania railroad station in Philadelphia. 
Short connections can readily be made with the existing railroads 
in New York, and through them with the entire railroad system of 
New England. 

The heavy grades of tunnels necessary for diving 100 feet or more 
under the river; the large, continuous, and unavoidable expense 
for pumping, lighting, and ventilating ; the greater risk to human 
life in case of wrecks; the well-known aversion of mankind to 
submarine, chilly, and damp passages ; the incessant roar ; and 
other causes,—declare against tunnels for heavy railroad trains with 
locomotives. A change to smokeless motors for the tunnel would 
involve greater expense and loss of time. 

Furthermore, tunnel terminal stations cannot be very well ele- 
vated above the street ; and they cannot be on the surface of. the 
ground, because there would then be grade crossings with the inter- 
secting streets, and such would not be permitted any longer in New 
York city. Those now existing may in time be abolished. 
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Tunnel terminals, therefore, must be under ground and under 
the streets. We know from the London example what this means : 
dark, dingy, damp, and unhealthy quarters, full of smoke and 
noise ; dirt and soot everywhere ; the passengers glad to get into 
the fresh air and daylight. : 

Submarine work is the most uncertain in cost and time, and 
there is no record of a submarine tunnel for railroad purposes earn- 
ing current interest on its cost. 

It is probable, however, that submarine tunnels under the North 
River may come into use for local travel and rapid transit, by 
means of cable or electric motors, between the lower part of New 
York and Jersey City. The present ferry facilities may in time be 
supplemented for local travel by such tunnels. The Hudson river 
tunnel, mentioned above, and now for nineteen years under con- 
struction, would be suitable for such purpose, if completed. An- 
other such tunnel, through the deep rock under the river, is pro- 
posed on a line from Montgomery street in Jersey City to lower 
New York, and thence to Brooklyn. Such tunnels would require 
no special ventilation, and could be kept clean and well-lighted. 

But for heavy railroad trains, and for fast service, the locomo- 
tive will remain for a long time to come the cheapest motor we 
know of, and for such railroads a bridge is the most favored and 
best way for getting into New York. 

A bridge, centrally located with regard to all the railroads on 
the New Jersey side and with regard to the business section of 
lower New York, would command about one-half of their passen- 
ger business, together with all the freight business for which it 
would be a time and money saving route,—namely, perishable and 
fast freight, food products, merchandise and high-class freight, 
storage and warehouse freight, and express goods whether for 
or from New York or New England. Such a bridge, accessible to 
Jersey City and Hoboken with their rapidly increasing population, 
and with their expanding system of electrical traction roads, 
would also have a large local traffic.—more than enough to make 
up for that number of the railroad passengers who would continue 
to use the ferries. 

That, under these conditions, the passenger traffic would rapidly 
increase could be confidently expected from the experience with 
the Brooklyn bridge. One year after the completion of that 
bridge, in 1884, the number of passengers was 8,528,000, while in 
1892 the number was over 43,000,000,—or in eight years five times 
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greater,—and it is steadily growing. The Brooklyn bridge accom- 
modates merely local traffic; no railroads are using it. For a 
North river bridge, centrally located, a much larger passenger 
traffic could be expected, with a growth proportionately as fast as 
on the Brooklyn bridge. 

The growth of traffic on the elevated railroads of New York is 
another instance. It is phenomenal, and the rapidity of it was 
unforeseen. In 1880 there were transported 60,830,000 passen- 
gers, and in 1892, with the same length of road, over 213,000,000 
passengers ; and the traffic is still on the increase. 

Other instances of the enormous growth of the transportation 
business in and around New York city could be cited to illustrate 
the necessity of providing, not only for the business now apparent, 
but for the rapid growth certain to result from increased comfort 
and facilities of transportation. : 

It must not be overlooked, however, that that rapid growth of 
traffic was greatly stimulated by low fares,—three cents over the 
Brooklyn bridge and five cents over the elevated railroads. 

The Brooklyn bridge is only one mile long. Most passengers 
over it use the elevated railroads at either end, thus paying really 
eight cents for any trip over one mile and up to eight miles long. 
The average length of a trip is probably under four miles, includ- 
ing the bridge ; and the rate per passenger mile would therefore be 
over two cents. This isamuch higher rate per mile than the New 
Jersey railroads receive for suburban traffic, which would be the kind 
most increased by the bridge. From this it will be plain that the 
fares over the North river bridge will have to be low, and that the 
largest possible amount of local travel, which is independent of 
the railroads, and relatively the more profitable, must be aimed at 
for helping to earn interest on the invested capital. How important 
this consideration is will appear from the fact that the local passen- 
gers from Jersey City and Hoboken number at present forty one 
million, against forty-four million railroad passengers annually. 
One-half of all those passengers would save from five to thirty five 
minutes time by a bridge directly into the business heart of New 
York. 

The principal advantage to the railroads would be from the 
growth of population and business along their lines in the vicinity 
of New York, stimulated by the superior accommodations of a 
terminus in New York and an unbroken rail connection to all parts 
of the United States, and from the saving of time. This service 
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would be worth a reasonable charge ; but, competing with ferries 
or tunnels, and with a cheap system of collecting and delivering 
freight, the tolls would have to be adjusted for a large business at 
low rates ; otherwise the investment would not pay. 

Space does not admit of discussing at length the questions of 
estimated cost and estimated revenues, or of the engineering fea- 
tures of such a work. They have all been carefully considered, 
and conservative estimates made by experienced railroad mana- 
gers show, that the terminals in New York, large enough for all 
the railroads, would have to accommodate 2000 trains every 
twenty-four hours. This number may be exceeded in a few years 
after completion of bridge, from the resulting enormous stimula- 
tion of traffic. The existing thirty-two tracks from these railroads 
can be readily converged into six tracks on the bridge; namely, 
two for suburban passenger trains, two for through passenger 
trains, and two for freight. To this would be added two tracks 
for electrical cars, or eight tracks in all from the beginning. An 
enormous saving in capital can be effected by building the eight 
tracks on one structure ; because its cost would be only 60 per cent. 
of the cost of four separate double track structures, other things 
being equal. The bridge itself is the least costly part of the un- 
dertaking. Its cost represents only a fraction—about one-fourth 
—of the cost of the undertaking in its entirety. In the case 
of the Brooklyn bridge, for instance, which has no terminals to 
speak of, the cost of the bridge structure proper was only one- 
third of the expenditure for the entire work. 

The principal items of expense for an entrance into New York 
city will always be for the terminals, for damages, and for the 
costly right of way, although this expense can be economized for a 
bridge by arranging the tracks, if necessary, on two platforms, one 
above the other, limiting the land to be acquired to the smallest 
practicable dimensions. 

The revenues from traffic are estimated at low rates: from five 
cents upward per trip for passengers, and correspondingly low for 
freights, the aim being to offer the railroads on both sides of the 
river a distinct advantage over present methods. The traffic rev- 
enue would be supplemented by a large income from the real es- 
tate which must be acquired for terminals. It would seem business 
folly to use such costly land merely for railroad tracks, when every 
foot above and below the tracks can be made to earn a profit from 
improvements built thereon, the cost of which has been included 
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in the estimated total cost of the undertaking. The storage and 
warehouses and freight depots, built above and below the tracks, 
and connected with them, would save to the merchants and shippers 
of New York large sums for trucking and hauling freight through 
the streets. The rentals from them would be independent of the 
bridge tolls, which could therefore be made so low as to readily 
compete with ferries and tunnels. The total revenue from the 
whole undertaking, for the business in sight and without allowance 
for stimulated growth, promises from the beginning a very ample 
return on the invested capital, with careful management. 

The tendency of railroad rates is still downward, and the bridge 
tolls would follow suit. This tendency has resulted in thrift and 
economies in the construction and management of such large prop- 
erties, to an extent and in details not dreamed of twenty years 
ago. Closest management and thorough knowledge of the business 
are now essential to the success of such undertakings. 

The fatal mistake is sometimes made, either wilfully or negli- 
gently, of underestimating the cost of a large work, to make it 
appear cheap and to attract capital. It has never yet resulted other- 
wise than in financial collapse and loss to investors. Delays from 
litigation and from periods of business depression are sometimes 
unavoidable and costly, and should be amply allowed for. 

The successful financing and management of such a large work, 
with private capital, presents a formidable task, requiring the highest 
ability ; and all other difficulties, be they legal, engineering, or 
otherwise, are subordinate to it. The managers must needs have 
their enthusiasm tempered with prudence and foresight. There is, 
to-day, an abundance of engineering skill and constructing facili- 
ties for any great work, and with sufficient capital anything can 
be built. 

A bridge over the North river, in spite of every difficulty, is 
not only feasible on the lines indicated, but, as the writer has good 
reasons for believing, will be realized in the not distant future. 
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THE INVENTOR OF GAS-LIGHTING. 
By William Fletcher. 


MID the bustle and confusion of these high-pressure times, 
we, who are reaping the innumerable benefits which have 
been dearly bought and handed down to us by our prede- 

cessors, seldom stop to think of those who have rendered such ser- 
vices in the past. Yet there are hundreds of souls who have lived 
and labored, leaving the works of a useful career as their eternal 
legacy, whose biographies can never be written ; and the names even 
of these worthies will never be known. Such has been the fate of 
men who have lived in the past, and such is likely to be the lot of 
many who are living at the present time. Among those who are 
doing the greatest service, and in return receive the smallest 
amount of recognition, we think the faithful assistants of our great 
engineers claim a place. Some writer has said: ‘‘ Many engineers 
owe their reputation to the unacknowledged skill of the assistants 
whom they had the good fortune to enlist.” 

The name of James Watt has been honored without limit, which 
has our approval, but we must bear in mind that Watt was always 
surrounded with clever assistants, and we believe that very much 
of the fame and wealth that fell to his lot was largely owing to the 
excellent coadjutors who rendered energetic and valuable services 
during the whole of his business career. The foremost place in 
that honorable rank we must assign to William Murdock, who for 
upwards of half a century was Watt’s most skillful and esteemed 
assistant. Watt has had numerous biographers ; Murdock has not 
one. Heis one of the many patriarchs of mechanical engineering 
whose services have never been adequately recognized. Not only 
is Murdock’s ingenuity nowadays rarely mentioned in connection 
with Watt’s career, but some of this clever assistant’s inventions 
have recently been erroneously attributed to Watt. 

In order to celebrate the centenary of the invention of gas- 
lighting, and to help in some measure to place W. Murdock in his 
true position among the illustrious inventors and engineers of the 
past, we may make a rapid survey of his leading inventions, allow- 
ing his experiments in gas-lighting to claim our chief attention. It — 
has often been predicted that this system of illumination is doomed 
to give place to its more brilliant rival, the electric light, but 
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in spite of these prophesies gas-lighting appears to be holding its 
own; while the manufacture of coal-gas is certainly on the in- 
crease, owing to its almost universal adoption for cooking and 
household heating purposes, to say nothing of the enormous con- 
sumption of gas by the thousands of gas-engines that are used for 
all manner of industries. 

William Murdock was born at Bellow Mill, near Old Cumnock, 
Ayrshire, Scotland, in 1754. His father carried on the business of 
miller and millwright, and also occupied a farm on the estate of 
the Boswell family of Auchinleck, by whom he was much esteemed 
for his integrity and ingenuity. 

During Murdock’s earliest years he worked with his father, 
under whose tuition he quickly obtained a considerable amount of 
technical knowledge, and gained a reputation for intelligence and 
skill of no ordinary kind. The father and son between them con- 
structed a wooden horse, worked by mechanical power, on which 
young Murdock traveled about for miles around the neighborhood 
of his native place, to the amazement of the inhabitants. Before 
Murdock was twenty years of age he designed and erected a hand- 
some bridge over theriver Nith, in Dumfriesshire, which still exists. 
As he was anxious to improve his position, and to become some- 
thing more than a country mason and mechanic, he left Scotland 
in 1777 with the intention of seeking work from Boulton & Watt, 
at Soho. Upon his arrival in Birmingham he obtained an interview 
with Wm. Boulton, who gave him no encouragement, telling him 
they had no vacancy, as trade was slack. As Boulton was bidding 
the shabbily-dressed and foot-sore millwright good speed to some 
other shop he was struck with the peculiar appearance of the hat 
Murdock wore, and suddenly called him back and asked what it 
was made of. 

“ Timmer, sir,’ said Murdock, modestly. 

“Do you mean to say it is made of wood?” 

“ Deed it is, sir.” 

“ How was it made?” 

“T just turned it in the lathie.” 

“ But it is oval, man, and the lathe turns things round.” 

“ Aweel! I just gar'd the lathie anither gait to please me, and 
made me one.” 

This was sufficient proof that Murdock was a mechanic of nomean 
skill. He was put upon a trial job in the Soho works, and quickly 
displayed his capabilities as a workman, which led to his engage- 
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ment for two years at the rate of fifteen shilling a week. Hecom- 
menced as an ordinary workman, but his diligence, sobriety, and 
skill soon led to his promotion, and it was not long before he be- 
came Boulton & Watt’s most trusted co-worker and adviser in all 
their important mechanical undertakings. When Murdock entered 
the Soho firm Watt was well-nigh overwhelmed with the difficulties 
of getting his steam pumping-engines into practical use ; the worry 
and the vexations of the breakdowns in the machinery, Watt said, 
“would soon knock him up altogether.” Murdock was appointed 
to superintend the erection and undertake the general charge of 
their engines in Cornwall, and he quickly overcame the difficulties 
that were more than Watt could manage. 

Murdock traveled from mine to mine and often worked for long 
periods without rest and little food. His devotion to the work 
pleased Watt ; his open countenance and friendly disposition, com- 
bined with his anxiety to please, soon made him very popular with 
the mine-owners. Notwithstanding the long hours and incessant 
night work, occasioned by the superintendence of the engines under 
his charge, he found time to construct the beautifully simple model 
locomotive that we are so familiar with, which doubtless was the 
first successful road engine ever made in England. Watt had often 
talked of making a steam-carriage, which would have been an 
abortion, with its condensing apparatus, wooden boiler, and sun- 
and-planet motion. Murdock, with rare ability, discarded these 
cumbersome details, and produced the high-pressure engine. The 
first experiment was made in Murdock’s house at Redruth in 1784, 
when the little model hauled a wagon around the room, the single 
wheel, placed in front of the engine, fixed in such a position as to 
enable it to run in a circle. The model had been continually in 
the possession of the Murdock family when, in 1833, it was pur- 
chased by Messrs. Richard and George Tangye. It is now in the 
Birmingham Art Gallery, and is still in good working order, 
although over one hundred years old, and when under steam is 
capable of attaining a speed of six to eight miles an hour.* This 
little carriage was made with Murdock’s own hands, which makes 
it exceedingly interesting to engineers. 

In the year of 1798, Murdock returned to take up his permanent 
residence at Soho. “ His energies to further the interest and 
celebrity of this establishment were not used in vain, for they 
assisted, in no slight degree, in procuring for it a name celebrated 

** One and All,”’ by Richard Tangye. 
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throughout the civilized world. His time there was so completely 
occupied by his mechanical pursuits that he devoted no time to 
recreation. The rising sun often found him, after a night passed 
in incessant labor, still at the anvil or lathe, for with his own hands 
he would make those articles he could not trust to unskilled ones.”’ 
Among his inventions we may enumerate the following: (1) An 
apparatus for boring cylinders; (2) a new method of forming 
steam-jacketed cylinders ; (3) the sun and-planet motion used on 
Watt’s engines for procuring a continued rotative motion from a 
reciprocating engine, without the intervention of a crank ; (4) the 
double D slide-valve and other valves used on Watt’s engines ; (5) 
a rotary engine, one of which continued in use for thirty years and 
worked well ; (6) the locomotive engine already referred to; (7) a 
patented method of boring stone pipes for water ; (8) a lift worked 
by compressed air; (9) the cast-iron cement so a used 
in the old days ; (10) the oscillating engine. 

Murdock is still better known to the public, and most deserv- 
edly so, by his invention of applying the light of gas from coal to 
economic uses. For the first experiment Murdock procured a 
kettle, which he placed on a fire in his workshop, after filling it 
with small coal. The spout of the kettle had a perforated thimble 
on the end, through which the gas issued, giving a good flame 
when lighted. Many experiments on a larger scale were carried 
out, and eventually Murdock’s house and offices, at Redruth, were 
lighted with coal-gas, made in an iron retort and conveyed in pipes 
to the different rooms of his house, where it was burned at proper 
apertures or burners. This appears to have been the first applica- 
tion of gas for useful purposes, although the gas had been dis- 
covered and obtained both naturally and artificially more than 
half a century before. ‘“ Murdock had a gas-lantern in regular 
use, for the purpose of lighting himself home at night across the 
moors from the mining engines that he was erecting, to his house 
at Redruth. The lantern was formed by filling a bladder with 
gas, and fixing a jet to the mouthpiece of the bladder, which was 
attached to the bottom of a glass lantern, with the bladder hang- 
ing underneath. After various experiments, by which he proved 
the economy and convenience of the light so obtained, compared 
with that from oils, resinous, or animal substances, he perfected 
his apparatus, and made a public exhibition of it, by lighting up 
the front of Boulton & Watt’s works, at Soho, on the occasion of 
the general illumination for the peace of Amiens, in 1802.” This 
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brilliant illumination was received with immense enthusiasm. 
Watt would have nothing to do with any patents relating to gas, 
hence Murdock derived no advantage from the extended use of 
the new system of lighting beyond the honor of having invented 
it. Two large cotton-mills in Manchester were fitted up with gas 
in 1805, and another mill in Leeds soon afterwards. It became 
necessary to enlarge the Soho works to make room for the manu- 
facture of the gas-making apparatus. Murdock published a paper 
describing the advantages of the new light in 1808, for which the 
Royal Society presented him with their large Rumford gold medal. 
The retort first employed by Murdock was made of cast-iron of a 
cylindrical form, placed vertically in a common portable furnace. 
The inconvenience of removing the coke from the vertical retort 
led to the adoption of a horizontal cylinder. These retorts were 
also made of cast-iron, from 12 to 20 inches diameter, and from 3 
to 7 feet in length. The form of retorts used at the cotton-mills 
of Messrs. Phillip & Lees was similar to that first mentioned, 
but larger in size, and a cage was adopted to facilitate the dis- 
charge of the coke; this cage was let down into the’ retort pre- 
viously to charging it with coal, and was afterwards lifted out by 
means of a small crane, when the process of distillation was com- 
pleted, bringing out with it the whole of the coke. Murdock tried 
a retort having an opening at each end, but this was found to cost 
more, and he adhered ultimately to the simple horizontal retort, 
which came into general use, and continued so, with little altera- 
tion in principle up to recent times. 

_As soon as it was proposed to light the streets with the new 
method, the idea was ridiculed by Sir Humphry Davy, who asked if 
the dome of St. Paul’s would be used as a gasometer! Sir Walter 
Scott made clever jokes about those who proposed “to send light 
through the streets in pipes” and to light London “by smoke,” 
though he was glad enough, not long afterwards, to make his 
house at Abbotsford light and cheerful on wintry nights by the use 
of that very “smoke.” Wollaston, a well-known man of science, 
declared “that they might as well attempt to light London with a 
slice from the moon.” * 

When the House of Commons was first lighted by gas the archi- 
tect imagined that the gas ran on fire through the pipes, and there- 
fore insisted on the pipes being placed several inches from the 
wall, for fear of the building taking fire; we are also told that 
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“the members might be observed touching the pipes with their 
gloved hands, and wondering why they did not feel warm.” In 
1814 Westminster bridge was first lighted with gas; Glasgow was 
lighted in 1817, Liverpool and Dublin in 1818, and Birmingham 
not until 1826. “So completely was Murdock absorbed at all times 
with the subject in hand, that he was regardless of everything else. 
When in London explaining the nature of his substitute for isin- 
glass, he occupied very handsome apartments ; he, however, little 
respected the splendor of his drawing-room, and proceeded with 
his experiments quite unconscious of the mischief he was doing. 
One morning his landlady, calling in to receive his orders, was 
horrified to see her magnificent paper-hangings covered with wet 
fish skins hung up to dry, and he was caught in theact of pinning 
up a cod’s skin to undergo the same process. He and his fish 
skins were at once thrown out of the house into the street.” * Dur- 
ing the erection of an apparatus for heating the water for the baths 
at Leamington, Murdock met with a severe accident; a heavy 
cast-iron plate fell upon his leg and crushed it; he never com- 
pletely recovered from the effects of the accident, but as soon as 
able, he was at work at the Soho factory again. 

Although Watt ignored the use of steam as applied to navi- 
gation, Murdock and the younger members of the firm took up 
the question, and devoted themselves to the manufacture of en- 
gines for steamboats, with success. Dr. Smiles says: “In the 
midst of these repeated inventions and experiments, Murdock was 
becoming an old man; yet he never ceased to take an interest 
in the works at Soho. At length his faculties experienced a gradual 
decay, and he died peacefully at his house at Sycamore Hill, on 
November 13, 1839, in his eighty-fifth year. He was buried near 
the remains of Boulton and Watt, and a bust by Chantrey served 
to perpetuate the remembrance of his manly and intelligent coun- 
tenance.” 


* ** Murdock’s Inventions,’’ Buckle. * 
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THE ART OF SUCCESSFUL ADVERTISING. 


By Ernest H. Heinrichs. 


DVERTISING has become generally recognized as a neces- 
sary and important adjunct to every business, trade, pro- 
fession, and mercantile or commercial enterprise. The 

cobbler advertises his handiwork on the window-ledge ; the grocer 
puts his best stock of vegetables on the sidewalk ; the clothier, the 
dry- goods man, and the furniture-dealer fill the pages of the news- 
papers; the actor seeks to attract the attention of the public in 
flaming posters, and the manufacturer advertises his specialties in 
the trade papers and magazines. The time-worn axiom that good 
goods do not need advertising is now relegated into the deepest 
recesses of the business man’s vault containing memories of the past, 
and is brought out only to serve as a dampener upon a too persever- 
ing advertising solicitor. In this age of keen competition, it is not 
likely that any man will have a purchaser for his goods simply be- 
cause they have the characteristic of excellence. He must prom- 
ulgate their distinctive advantages or their superiority. 

To do this successfully, he must advertise. There are as many 
ways of advertising as there are roads leading to Rome, and the 
question is how to find the right way. 

To the writer it seems that the first point to be considered is, 
how much money will the capital of the business to be advertised 
permit to be used for this purpose ? This point, once disposed of, will 
immediately suggest another one,—how may this sum be expended 
to the best advantage, or, how can the business be advertised most 
effectually with this stipulated sum ? 

The thorough study of these points is of the utmost importance. 
There must be method pursued in the manner of advertising, if it 
is to be profitable, else there will be absolute failure. One who 
decides to embark in any enterprise invariably makes it his first 
business to find out how much it will cost him to make a start. The 
same principle applies to advertising. It is a business in itself, the 
management of which requires the greatest care and attention. 

Some people say that they give the papers an advertisement 
occasionally just to get on the good side of them ; others, that they 
give some man from the papers an advertisement, because he is a 
“jolly, good fellow.” In fact, one gentleman remarked to the 
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writer some time ago that “there is a good deal of sentiment con- 
nected with advertising !’’ Now there is much truth in what this 
gentleman said, and more is the pity. It is this kind of advertising 
which is dangerous, inasmuch as it reflects upon advertising as a 
legitimate business, because it deteriorates to a form of bribery, and 
it disheartens as well as disgusts both the reputable publisher and 
the honest advertiser. 

Every bona fide publication which sets apart a certain amount 
of space for advertisements disposes of this space to its customers 
at a stipulated price, for which price the purchaser of the space 
has the right to expect a certain return in the shape of orders. It 
is a business transaction pure and simple,—a contract entered into 
between the publisher and the advertiser, by which the one expects 
the price of the advertisement, and the other to increase his busi- 
ness. It is a fair exchange, and that is what every business trans- 
action should be. Such sentimental transactions as have been cited 
before are unbusinesslike. Advertising contracted for through sen- 
timental reasons may be termed an act of charity, and charity and 
business are no relations. This sentimental advertising has been 
the foundation for the establishment of very many publications, 
and many of them have maintained a precarious existence under 
these conditions. Fortunately, however, their existence has seldom 
been a long one. 

Having decided how much money may be spent in advertising, 
the next question is, how and where is it to be done? To settle 
this question is very difficult, for the reason that the mediums for 
advertising are legion. Many old advertisers believe that adver- 
tising by circular letter affords the surest and best way to reach a 
customer. They argue that if they send out a stamped envelope 
with a type-written page or two of matter inside, the recipient will 
surely read these pages. Then there are others, who are not par- 
ticular about having the matter even type written ; they are satis- 
fied to get up an elegant advertisement, have a printer strike off as 
many copies as they have customers on their books, and then they 
send these circulars totheir customers. Again, there are those who 
now and again get up a catalogue, in which are set forth descrip- 
tions in general and in detail of everything they sell, and they send 
these catalogues wherever they hope to catch a probable purchaser. 
Then there are firms who rely entirely upon their agents and rep- 
resentatives to advertise their goods by word of mouth. Most 
advertisers, however, consider all these methods auxiliary; they 
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help alittle, but they do not do much good alone. It may be safely 
asserted that newspapers, magazines, and trade papers, are now 
recognized as the standard advertising mediums. 

The object of advertising is to make certain statements known 
to the public at large. Hence the more people see the advertise- 
ment the more thoroughly does it fulfill its mission. Of course 
this opinion may be questioned by the advertiser of specialties, 
who desires to reach a certain class of people only, but this state- 
ment is meant to apply to advertising in general, though it would 
require merely a slight modification to apply to all cases. Never- 
theless, one fact, borne out by the most successful advertisers in 
America and in Europe, is that what is broadly understood by 
newspaper advertising is the best and cheapest advertising that can 
be had. The term “newspaper” includes of course periodicals of 
every class. 

In choosing a publication some people have very peculiar ideas ; 
if they see a paper with a large number of advertising pages, 
they take it for granted that an advertisement in such a paper 
means money thrown away, because the advertisement will be 
crowded out of sight. This is a mistake. The best papers, as a 
rule, have the largest amount of advertising ; hence they must be 
the best advertising mediums. The best papers are apt to be the 
most widely read, so that advertisements in them must of necessity 
become widely circulated, which is the great object of advertising. 
To this reasoning it may be replied that it does not follow, that, be- 
cause an advertisement is circulated among ten thousand people, 
ten thousand people will read it. Certainly not, but an advertise- 
ment circulated among ten thousand people stands a better chance 
of being read ten thousand times than an advertisement circulated 
among only five thousand people. Apart from this deduction of 
simple logic it must not be forgotten that advertisements are read 
with as much interest as any other portion of a newspaper. This 
may not always have been so, but it is nevertheless true to-day. It 
may be that the busy man will carelessly pass over the advertising 
columns of the daily newspaper, but the housewife will read them 
twice and thus make up for his neglect. But take the popular 
magazines of to-day, the advertising pages of which are truly re- 
markable, not alone in their appearance, but also as regards their 
contents. Does any one dare to assert that an advertisement 
placed anywhere in these pages is a lost investment? The adver- 
tising pages of these periodicals represent from month to month the 
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most striking reflection of the commercial, the industrial, and the 
financial, as well as the intellectual, progress of this country, and 
the intelligent readers of these publications are just as much inter- 
ested in the persual of the advertising pages as of the essays, stories 
and other features. 

The regular classification of the advertisements is a matter 
which is not always regarded with as much importance as it deserves. 
Experience has shown that such a classified arrangement of the 
advertisements is of great advantage to the publisher, to the ad- 
vertiser, and to the reader. The advertising pages are the main 
source of profit from any publication, since through them comes 
the money to pay the dividends. For this reason alone the pub- 
lisher ought to take the greatest pride in his advertisements, their 
appearance and their arrangement. They are the hens that lay 
the golden eggs and should be gently handled. A systematic, 
well-arranged method observable in the advertising columns of a 
publication is certainly liable to encourage the advertiser, and a 
strict classification of all advertisements as far as practicable will 
prove a great stimulus to new business. If, for example, there 
were just ten clothiers in one town, of whom nine advertised in a 
paper, is it not more than probable that in case these nine advertise- 
ments were paraded in succession every day before the tenth clothier, 
he would soon hasten to join the throng? But if the advertise- 
ments of these nine had been scattered indiscriminately over the 
paper, the odd man might never have been induced to advertise. 
It was only the fact that he found himself left out that prompted 
him to enter the fold. It is human nature all the world over. 

-The advertising pages of any publication may be justly com- 
pared with a market, or with the business district of a large city. 
In the market you notice at one end all the butchers, at another 
all the fishmongers, at another all the green-grocers, fruit dealers, 
and so on. In the city you notice the dry-goods district, the 
jewelers’ district, the commission man’s district, the brokers’ dis- 
trict, the woolen manufacturers’, etc. Now why should the differ- 
ent advertisements not be arranged in the paper in the same way, 
when the arrangement in the market and in the city has been 
a success for years and even centuries? If a man intends to pur- 
chase a bill of dry-goods he goes to the dry-goods district, because 
he knows, that there, by going from one store to the other, he is 
sure to find what he wants. He asks for prices and compares 
them. This applies also to advertising. If one wants to buy a 
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certain article, he is apt to look into the paper for an advertise- 

ment of it. If, on turning the pages over, only one advertisement 

is found representing the goods the reader wants, he will not be. 
satisfied and will look for another paper. The first paper may 

have had several advertisements of these goods, but scattered and 

hard to find. 

This leads to the conclusion that a business man, having de- 
cided to advertise, and having set apart a certain sum for this 
purpose, should go to that publication which is read by the largest 
number of people interested in his business, which most probably 
will be that publication which has the most advertisements and 
pays the most attention to the manner of setting up and arrang- 
ing the advertising pages. 

The advertising rates in the best publications are very low. 
Many people, and even some advertisers of experience, will doubt 
this statement, but that does not detract from its correctness. The 
trouble is we expect too much from an advertisement. It must not 
be supposed that asingle advertisement, for which perhaps $50 has 
been paid, is going to fill a store with customers for a year to 
come, thus bringing a profit on the investment of probably ten 
hundred per cent. Most people are satisfied, if they make one 
hundred per cent. on their invested capital, and everybody should 
commend them for their modesty. Why, then, should a larger 
profit be expected from an advertisement than from any other 
investment ? 

Advertising once commenced, must be kept up, and if con- 
ducted with the same thoughtfulness, the same care, and the same 
business methods exercised in any other enterprise, an advertise- 
ment will always prove a profitable investment. 

There is one other feature connected with the business of ad- 
vertising, which, although the writer has so far not made mention 
of it, is nevertheless of no less importance than the others. This 
is the manner of composing an advertisement. It is impossible to 
form any set of standard rules as a guide for the composition of 
advertisements, except in so far as that they should in all cases 
be so worded that they will at once attract attention and be 
read. To be brief, concise, clear, and to the point in writing an 
advertisement is undoubtedly commendable, and a plain statement 
is always more liable to carry weight with the reader than a long 
string of ambiguous phrases, which have no defined meaning when 
analyzed. 
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Conducted by Franklin L. Pope. 


CCORDING to the account given by 
a correspondent, Great Falls, Mon- 
tana, appears fairly entitled to the distinc- 
tion of being called the Electric City. At 
Black Eagle falls, three miles above the 
town, an immense dam has been thrown 
across the Missouri, and hydraulic works 
and power houses erected. Not only are 
the street-cars propelled and lighted by 
electricity from the power-houses, but © 
they are heated as well by electric radia- 
tors placed in each car. Elevators, print- 
ing-presses, cranes, and all kinds of ma- 
chinery are operated by the ubiquitous 
force. There are automatic excavators, 
electric pumps, and electric rock-crushers. 
A not uncommon sight on the streets is a 
mortar-mixer attached to an electric wire 
leading down from a pole. The restaur- 
ants cook by electricity, the butcher em- 
ploys it to chop his sausages and ham- 
burgher, and the grocer to grind his coffee, 
and so likewise does the tailor to heat his 
goose. The subtle fluid is a welcome 
blessing in every home; the housewives 
run their sewing machines and heat their 
flatirons -by electricity; they bake their 
cakes in wooden electric cake-ovens that 
can be set away on a Shelf like pasteboard 
boxes. They have electric boilers and 
broilers and teakettles. What a singular 
anomaly when one pauses to think of it: 
that of broiling steaks and heating flat- 
irons through the instrumentality of a 
waterfall ! 


THE most powerful - search-light ever 
constructed was exhibited at the World’s 


Fair by a German manufacturer. The 
diameter of the reflector is 150 centime- 
ters, and the lamp requires an electric cur- 
rent of 60 volts and 150 amperes. When 
placed on the roof of the Manufactures 
building, at a height of 230 feet from the 


ground, the light was seen as far distant as 
Milwaukee, Wis.,—a distance of 85 miles. 
A newspaper could be read by its light at 
a distance of ten miles. The principal 
use of these powerful lights is for coast- 
defense, as by their aid it is possible to 
detect approaching troops or vessels while 
at a distance of at least twenty miles. 


IN a recent address Sir G. C. Stokes ob- 
served that the electro-magnetic waves of 
the luminiferous ether are strictly of the 
same nature as those of light, but that an 
enormous difference exists in respect to 
the lengths of the respective waves; in 
the case of light they are about one fifty- 
thousandth part of an inch, while the 
electro-magnetic waves which have thus 
far been investigated vary from a few 
inches to many yards. 


EXPERIMENTS which have been made 
in France by M. Massin have led to the 
conclusion that the efficacy of the ordi- 
nary form of plate lightning-arresters is 
dependent upon the distance between the 
plates, and also upon the degree of polish 
of the opposing surfaces; that air-gap 
comb-protectors are less liable than plates 
to become short-circuited, and that they 
dissipate quietly a charge which is insuffi- 
cient to spark across; and that thin paraf- 
fine paper is preferable either to gutta- 
percha or mica as a separator for the plates 
of plate arresters. 


IN the central station of the Waukesha 
Electric Light Co., a 100 horse-power two- 
cylinder Otto gas-engine has been used 
for the past year, driving a dynamo sup- 
plying 53 arc-lights of 2000 nominal can- 
dle-power each, on a circuit nine miles in 
length. The consumption of gas is said 
to average 20.6 cubic feet of gas per arc- 
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light per hour. Of course the direct con- 
sumption of the same amount of gas would 
give nothing like as much light as an arc- 
lamp. In an experimental test, it is stated 
that 36 arc- and 300 incandescent-lamps 
were run on 1400 feet of gas per hour, 
and in another test 36 arc- and 425 incan- 
descent-lamps were run on 1600 feet of 
gas per hour. While the gas-engine has 
been much used in electric work in Eng- 
land, it has apparently received less con- 
sideration in the United States than its 
importance warrants. With gas at a price 
of $1 per thousand feet, as it is in some 
American cities, it certainly seems as if 
gas-engines might be advantageously and 
profitably employed for driving dynamos, 
especially in installations of moderate 
size. 


ONE of the most recent novelties in 
electric lighting is a lamp which has re- 
cently been perfected known as the “ in- 
candescent arc.” It is virtually an arc 
lamp which burns in an atmosphere of 
carbon vapor, in a closed chamber. It 
operates equally well with the direct or 
the alternating current, and in its practical 
applications, as well as in its principle, 
seems adapted to fill an intermediate place 
between the incandescent and the arc 
lamp. With a given expenditure of en- 
ergy, it produces about twice as much 
light as the large incandescent lamps now 
in use, the volume and intensity of the 
illumination being approximately equal 
to that of an arc lamp enclosed in a 
ground glass shade. It possesses impor- 
tant advantages over the arc lamp for in- 
terior illumination, in that the diffusion of 
light is much more satisfactory ; it is abso- 
lutely noiseless, even when run by the 
alternating current, while a single pair of 
carbons has been found to burn for more 
than 100 hours without readjustment or 
renewal, On the other hand, its superior 
economy, and the whiter tint of its light, 
render it better adapted than the incandes- 
cent lamp for the illumination of large 
spaces, such as railway stations, stores, pub- 
lic halls, and the like. Arrangements have 
been made for manufacturing the new 
lamp on a large scale. 
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A SINGULAR scheme of electric lighting 
is about to be carried out in Antwerp. 
Water is to be distributed from steam 
pumping stations, at a pressure of 775 Ibs. 
per square inch, and used to drive dyna- 
mos in small district stations by means of 
turbines. These are to supply the local 
consumers through a low pressure, two 
wire circuit system. It is figured out. that 
the cost of coal per 16-candle-power per 
hour will be only .o25 cent. We doubt it. 


A DISTINGUISHED French mathemati- 
cian has proved that with the exception of 
the so-called unipolar machines, the con- 
struction of a continuous current dynamo 
without a commutator is an impossibility, 
and that therefore it is useless for any one 
to waste time, effort and money in trying 
to invent such a machine. No doubt this 
is true, but at the same time, one cannot 
but recall the circumstance that it is only 
a few years since one of the most distin- 
guished electricians on the other side of 
the Atlantic published a conclusive mathe- 
matical demonstration of the impossibil- 
ity of subdividing the electric current for 
incandescent lighting without such a 
waste of energy as to render the scheme 
wildly impracticable. We would not dis- 
parage the value of mathematics, but it 
must never be forgotten that, as some one 
has aptly put it, mathematics is only a 
mill, and hence the kind of grist you get 
out depends altogether upon what you put 
in. 


A PROMINENT English engineer contends 
that experience has shown that silicon- 
bronze is the best material for electric light 
and powerconductors. The spans may be 
made 50 per cent. longer than even with 
iron, while less costly insulators are re- 
quired. This metal is already largely used 
abroad for telegraph and telephone lines. 


IN a paper read before the International 
Patent Congress at Chicago, on the Influ- 
ence of Electrical Inventions, Mr. T. D. 
Lockwood remarked that from the time of 
Dr. Gilbert, the court physician of Queen 
Elizabeth, down to the discovery by Fara- 
day, in 1831, of the correlation between 
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electricity and magnetism, the record of 
electrical progress was not one of inven- 
tion, but of what during that period was 
infinitely more precious and valuable,—a 
record of the discovery and application of 
principles, each successive discovery being 
the direct consequence of those previously 
made, and each in turn aiding materially 
in the evolution of the next. Until these 
principles had become well understood, it 
was not possible to make an intelligent 
application of them. Discoveries are 
achieved only in the fullness of develop- 
ment; to this the individual is secondary ; 
the discoverer is in a great degree but the 
mouthpiece of his time. The telegraph 
has revolutionized the business methods 
of the commercial world; it has done 
more to realize that one touch of nature 
which makes the whole world kin than 
any other one product of the century of 
applied electricity. To the telephone, said 
Mr. Lockwood, we must attribute the 
renaissance of electrical experimentation 
which has found fruition in all the victo- 
ries of the years which have succeeded its 
introduction. As to its own utility to the 
world, consider the time saved to each of 
the 232,000 telephone subscribers of the 
United States by the 2500 conversations 
constituting his average portion of the 
600,000,000 held over the telephone ina 
single year; the loss of time in travel 
saved to the overtasked business man by 
the long-distance service. In no other 
country, said Mr. Lockwood, is there a 
patent system which so carefully fosters 
invention, and makes easy the path of the 
inventor, and in no other country is the 
record of invention in general, and electri- 
cal invention in particular, so magnificent 
as in the United States. It may be that if 
other countries would try our way, they 
_ would find it beneficial. Why not try it? 


AT acompetitive trial of. skill between 
telegraph-operators, absurdly called a 
“tournament,” which took place last 
month, one of the most interesting fea- 
tures was a test of the capacity of a receiv- 
ing instrument technically known as the 
“audison,”’—a small instrument fitted to 
the head of the operator, giving a sound 
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which, although perfectly distinct to him, 
is wholly inaudible to any one else. In our 
opinion it is high time that the use of a re- 
ceiving instrument of this character became 
general in the telegraph service. Under 
the present condition of affairs it is almost 
literally true, that he who runs may read. 
Hundreds of telegraphic stations in ho- 
tels, railway-depots and other equally pub- 
lic places, are equipped with noisy sound- 
ers, enabling every message that goes over 
the wire, to or from that or any other sta- 
tion, to be read by any person within hear- 
ing who is able to do so. There is not the 
slighest attempt to preserve the secrecy of 
communication, which ought to be one 
of the all-important requirements of the 
service. There are thousands of ex-oper- 
ators and other persons in the community, 
who can read these signals as easily as 
they could read a bulletin-board, and there 
is obviously nothing whatever to prevent 
any one of them from obtaining informa- 
tion of other persons’ business or personal 
matters in this way and using it for their 
own advantage. It is a state of affairs 
which calls loudly for immediate reform. 


THE paper of Professor Thompson on 
the possibilities of telephoning across the 
Atlantic, read at the International Elec- 
trical Congress at the World’s Fair, is ex- 
citing considerable interest among elec- 
tricians. We do not regard it as very 
probable that this feat will be accom- 
plished in our day, and it is a question 
whether it would be of much use if it were. 
A’recent critic calls attention to the fact 
that on account of the difference in time, 
London and New York have only about 
three hours of the business day in common, 
and hence the tariff that would have to 
be charged would necessarily be prohibi- 
tive, inasmuch as the earnings of the three 
hours would have to pay for fixed charges 
and working expenses for the whole 
twenty-four hours. The Paris-London 
telephone line, on the other hand, seems 
to have met a long-felt want, and is kept 
in active service. It is stated that for ten 
francs 450 words can be transmitted over 
this line, while only 48 words can be tel- 
egraphed for the same price. The cost of 
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transmitting the same number of words 
in the United States over a distance 
equalling that between London and Paris, 
and indeed, much farther, would be only 
half as much, or $1, besides which the 
address and signature would be sent free, 
instead of being counted and charged for. 


It is very much to be regretted that the 
exhibitors of electrical apparatus at the 
World’s Columbian Exposition have in so 
many instances neglected to place some per- 
son in charge who is capable of giving an 
intelligible explanation of the apparatus. 
Some prominent exhibitors go so far as to 
prevent, if possible, the visitor from gain- 
ing any information of value by his own 
efforts. This fact has given rise to no 
small amount of unfavorable criticism and 
comment among the foreign technical vis- 
itors. It would seem as if such a policy 
must in the end provea very short-sighted 
one, and we think it will. 


THE total amount of capital which has 
been invested in central-station plants in 
Great Britain is estimated at no less than 
£4,500,000, At the present time, however, 
there is in that country a decided tendency 
manifest to placeall central-station supply 
systems in the hands of the municipal 
governments. 


THE Boston public library now contains 
a remarkably large list of works on electri- 
city, and especially relating to the telegraph 
and telephone. A catalogue of these last 
was published in the April bulletin of the 
library. 


THREE years ago the bright little son 
of a Maine clergyman, not more than a 
dozen years of age, while on a visit to 
Boston with his father, became deeply 
interested in the operation of the trolley 
cars, and suggested to the writer of 
these notes that he thought it would be 
a good idea to build an electric fire-engine 
that could propel itself on the street-car 
tracks, and be run off on the pavement and 
set to work wherever electric power could 
be derived from a trolley wire, or by a special 
electric connection located in the vicinity 


of each hydrant. It is now stated that 
such an electric fire-engine has been built 
by an engineer of St. Paul, Minn., and ex- 
exhibited to the fire commissioners of that 
city. It is said to weigh less than half as 
much asa steam fire-engine of the ordinary 
capacity, while its power may be readily 
increased to almost any extent. With an 
electric supply available at almost every 
street corner, as is now the case in most 
large cities, it would seem as if the steam 
fire-engine must of necessity soon be super- 
seded by its electric rival. 


* Iv is announced that the Milford and 
Hopedale electric railway, which has been 
operated fora long time by the storage- 
battery system, with results which have 
been claimed to be highly satisfactory, has 
been compelled to suspend operations, in 
consequence of an injunction obtained by 
the owners of the controlling patents on 
storage-batteries, which the courts have 
decided to have been infringed by the ap- 
paratus in use on that road. 


EXPERIMENTS have recently been made 
with a view of determining whether the 
quantity of heat developed in the rheostat 
—which is one of the necessary evils in 
the operation of electric railway motors— 
is sufficient to be of any practical assist- 
ance in warming the atmosphere of the 
car. The conclusion arrived at was that 
the amount of heat which could be thus 
realized is not sufficient to warrant the ex- 
pense of providing special rheostats. In- 
cidentally, however, these results go to 
show that the actual loss of power due to 
rheostatic regulation, as compared with 
commuted field-windings, is much smaller 
than has usually been assumed. 


ONE of the longest electric railways in 
the country is that from Oakland to Hay- 
ward’s, California, a distance of fifteen 
miles. The carsonthis road make a speed 
of 35 miles per hour, and the distance be- 
tween the termini has been run in 35 min- 
utes. Some of the cars run an average of 
over 200 miles per day. Great care is 
taken in respect to the inspection and re- 
pair of the motors. 
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It is said that the largest dynamo-elec- 
tric machine in the world is that which 
furnishes power for the intramural electric 
railway at the World’s Fair, its capacity 
being 1500 kilowatts, equivalent to 2500 
horse-power. The capacity of the railway 
for heavy work bids fair to be pretty 
thoroughly demonstrated before the close 
of the Fair. 


Out of a total of some 300 miles of 
electric street-railways now in operation in 
the various countries of Europe, more 
than one-half is equipped with machinery 
of American manufacture. The over-head 
trolley system is used on about two-thirds 
of the total mileage. 


A TWIN conductor cable for high speed 
working on submarine lines has been in- 
vented by the electrician of the Post Office 
Telegraphs of Great Britain, which is ex- 
pected to eliminate much of the difficulty 
hitherto experienced from inductive in- 
terferences, and to greatly extend the dis- 
tance thrdugh which it is possible to speak 
by means of thetelephone. The principle 
of the invention is understood to reside 
in the particular geometrical form and 
relation of the two conductors with refer- 
ence to each other and to the insulating 
medium in which they are inclosed. 


THE Postal Telegraph Department of 
Great Britain had a very interesting and 
instructive exhibit at the World’s Colum- 
bian Exposition. Among other articles 
worthy of note may be mentioned some of 
Cook and Wheatstone’s early apparatus of 
1840; a section of the first five-wire tele- 
graph, laid in a wooden trough between 
Euston and Camden in 1837; sections of 
the first submarine cables laid between 
England and France in 1850; and a large 
“number of specimens of historical and 
obsolete apparatus illustrating the evolu- 
tion of the art of telegraphy during the 
past fifty years. 


IT is but a few years since all the finer 
and more accurate instruments for elec- 
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trical measurements were imported. To- 
day, it is admitted that the best ammeters, 
volt-meters and watt-meters in the world 
are of American manufacture, and a large 
export trade in these articles has sprung 
up. The methods so successfully applied 
in the manufacture of American machine- 
made watches have been adopted in the 
class of work referred to, with the most 
successful results. 


OnE of the arc-light dynamos exhibited 
at the World’s Fair is capable of supplying 
125 2000-candle-power lights, giving a po- 
tential of 6250 volts at 525 revolutions per 
minute. The current is about 9.4 amperes. 


Ir has been found by experience that 
the return circuits of electric-railway sys- 
tems are best made of iron when buried in 
soils containing clay and quicksand, while 
in dry gravelly and sandy soils, copper is 
preferable. 


THE plan of using large multipolar dy- 
namos directly connected with the driving 
engine, which appears to have originated 
with the Swiss engineers, is gradually 
gaining in favor in all countries. One of its 
most important advantages is due to the 
saving of floor space,—no small considera- 
tion when a plant occupies costly real-es- 
tate in the heart of a large city. One plant 
now in actual operation consists of four 75 
horse- power engines, the same number of 
50-kilowatt dynamos, and a switchboard, 
these being all contained in a room 20 feet 
by 18 and 8 feet high, with plenty of space 
for the attendants to get at any part of 
the machinery for repairs or renewals. 


ONE of the principal journals devoted to 
electro-technical matters now announces 
that its columns are printed from type set 
up by type-setting machines driven by 
electric motors. A critical examination of 
the work shows that it is very well done, 
the uniformity of the spacing and the clear- 
ness of the type, which is new every issue, 
giving the page a very attractive appear- 
ance. 
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Conducted by Barr Ferree. 


T’S over at last ; the World’s Columbian 
Exposition has gone into the past. 
This gigantic enterprise that cost a fabu- 
lous sum of money, that consumed the 
energies of an army of men, that occupied 
the thoughts of the thinking world for 
months, even for years, and, last, but not 
least, has elevated the city of Chicago to 
the utmost pinnacle of fame, has made her 
name a household term the world around, 
and has poured uncounted wealth into her 
coffers, albeit the work of the receiver and 
the sheriff has not been idle in her midst 
during the past half year,—this gigantic 
enterprise, after a brief but brilliant ex- 
istence of six months has come to an end 
amid universal rejoicings. Ends do not 
usually create feelings of this nature, but 
the Columbian Exposition had lived its life, 
accomplished its duty, made some rich, 
others poor, and it was time that it should 
go and leave less conspicuous influences to 
determine the coérdination of affairs in 
this country and the rest of the world. 
While the Exposition failed, in many 
minor particulars, and some major ones,— 
to wit, architecture,—as an illustration of 
what the American mind has accomplished, 
while our contact with foreign nations 
through it has not been as close and as 
varied as it might have been,—surely the 
Midway Plaisance and its mess of messes 
is not to offset this,—it was undoubtedly 
a very striking display of our national re- 
sources and our national growth and 
character. More than anything else it was 
an American exhibition; through it we 
have learned to know ourselves as we per- 
haps did not know before. If it was 
lacking in any one feature, it was in that it 
did not bring out our weaknesses in con- 
trast with our points of strength, It was 
not a complete picture. It showed only 
our glories, pointed out our greatness, and 


left us with a false notion of our impor- 
tance. Perhaps this could not be helped ; 
perhaps it did no harm, but at all events 
it was an omission. And yet it was a mis- 
fortune that, while the exhibition so well 
illustrated American resources, it did not 
do so more completely. The exhibits 
should have been more systematic ; they 
should have been better arranged and, 
above all, there should have been an abun- 


dance of brief, popular handbooks that - 


would have made the resources of the ex- 
hibition of value to every one. It may 
have been too much to ask for these for a 
collection brought together for so short a 
time, but if a thing is worth doing at all, it 
is worth doing well. However, all this. 
belongs to the past and cannot be helped 
now. As it was,the exhibition contained 
more than any one man could master in 
twice the time. This was another source 
of weakness, for one is continually running 
against people who saw everything in three 
days. We verily believe that one could 
see more at the Columbian Exposition in 
three days than at any other place on 
earth, but that would not be seeing the 
Exposition. The Fair has been an enor- 
mous success and every one concerned in 
its making can take his full share of the 
credit. Even the New York Sua, in the 
last month of the Fair, patted Chicago on 
her back and remarked that she had done 
well. If higher praise than this can be 
found on this planet we should be glad to 
know what it is and where it can be had. 
With this Chicago may well feel satisfied. 


A SECOND visit to the Fair confirmed 
our earlier impression, that while it has 
a wonderful power and dignity, consid- 
ered as a whole, the buildings individually, 
speaking generally, are wanting in detail 
and abound in faults of design. We have 


239 


— 


i 
LAS 
| dé, 
YF 
=p VY Uf, 
~ 
D 
, 
‘Fagg 
bs 
— 


240 


previously had occasion in these pages to 
refer to this and more need not be said. 
The Court of Honor is unquestionably a 
superb piece of architecture, the view 
towards the peristyle being especially 
dignified, with the stately statue of “ The 
Republic” immediately in front. The 
reversed view is not so good, though 
that towards the Colonnade, between the 
Palace of Mechanic Arts and Agricultural 
Hall, is almost as pleasing. The reverse 
of this view, however, is something to be 
ignored, since the vista is closed by that 
miracle of astounding architecture, the 
Illinois State building. A continued ac- 
quaintance with the Fair-grounds likewise 
confirmed our earlier impression that, 
while the landscape gardening, of which so 
much has been said, is unquestionably very 
fine to look at, and adds immensely to the 
appearance of the buildings, it is totally 
unsuited for practical purposes. One got 
wearied before one got anywhere. The 


distance to a good restaurant, or what 
passed as such, from almost any portion 
of the grounds, was appalling. The intra- 


mural railway landed you scarcely any- 
where that was convenient. Everywhere 
there was walking, walking, walking. 
Short cuts were impossible, because you 
were invariably shut off by a lagoon or a 
lake. Transportation by water was costly 
and not always convenient. There was, in 
fact, no end of the trouble put upon the 
visitor by this much bepraised and be- 
lauded landscape gardening. The highest 
test of any architectural work is its utility. 
The usefulness of the grounds should have 
been the first thought of the designers. 
Every effort should have been made to 
save steps, or, if an elaborate arrangement 
was desired, some cheap, rapid, and desir- 
able surface carriage should have been 
provided. People who do not know what 
landscape gardening is must, after the Fair, 
think it something very dreadful, based on 
the idea, if possible, of making people go 
twice the distance to reach a certain point 
when they might only go half by going an- 
other way. It is very beautiful, we admit, 
but very horrible to the sightseer. And 
these were the people to be consulted. An 
architect does not make a design irrespec- 
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tive of the uses to which his building is to 
be put; that must determine its ultimate 
form. By neglecting this elementary idea 
in the laying out of the Columbian Expo- 
sition the art of landscape gardening has 
been degraded in the public estimation, 
and from a noble art for a noble purpose 
has shown itself incapable of realizing the 
fundamental elements of all work of prac- 
tical utility. 


THE enclosures surrounding the national 
exhibits in the Manufactures building at 
Chicago were not altogether successful. 
This was a matter, we believe, that was left 
to each nation to settle for itself, but how- 
ever it was done, the work did not, asa 
whole, reflect any particular credit upon 
those concerned in it. The enclosures 
built by several of the smaller nations 
were, artistically, little better than fences. 
Russia had a somewhat imposing pavilion 
in its national style of architecture, ugly 
enough in itself, but interesting for its 
novelty and because it was a well-meant 
effort to produce something. Spain did 
as well as could be done with an applica- 
tion of Moorish arches from the mosque 
of Cordova, which were cleverly enough 
placed under the gallery that covered most 
of the Spanish exhibits. The galleries of 
the Manufactures building were one of 
the great failures of the Fair; no one would 
go up to them, and they thoroughly ruined 
anything placed under them owing to the 
utter disregard of lighting by the archi- 
tect. Spain was especially unfortunate in 
this respect, and it was the more remark- 
able since the Exposition itself was in 
honor of Spanish energy put forth four 
hundred years ago. Italy and Belgium 
had interesting Renaissance pavilions, 
which, while not being pretentious at all, 
fulfilled their purpose thoroughly well. In 
some respects the French pavilion was the 
most noticeable of the series, as it certainly 
was the most pretentious. It was the only 
one that gave any indication of resting 
upon an intelligible idea, which was to 
form a series of frames or enclosures to 
particular exhibits. But, while the idea 
was good, the execution of it was not, for 
the figures that supported the cornice 
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were much too large for the work they 
had to do, and the whole effect was much 
too heavy. The entrance was well man- 
aged, notwithstanding some very bad wall 
paintings, but the effect of the half-dome 
was totally ruined by being made of can- 
vas, a circumstance quite obvious to the 
eye. An architectural construction that 
waves to and fro with every breath of air 
is not one that commends itself to think- 
ing people. But, however one may be dis- 
posed to criticise the architecture of this 
enclosure, it is impossible to do anything 
but give the highest praise for the admir- 
able and artistic manner in which the 
exhibits were arranged. Of all the sec- 
tions in the Exposition, the French depart- 
ment of this building alone wasarranged as 
awhole. The best possible use was made 
of every exhibit, and while many of these 
were crowded, the general] effect was very 
fine. This section pointed a lesson which 
other departments might well have taken 
advantage of. The German pavilion was 
conspicuous for its great Armbruster gates, 
huge pieces of wrought-iron that were ex- 
tremely impressive. The pavilion itself 
was constructed in a receding fashion, go- 
ing backward and upward in a manner 
that was sometimes a little confusing. Its 
architecture, on the whole, was uninterest- 
ing, as was also that of the adjoining 
Austrian pavilion. Least satisfactory of 
all—an abomination of abominations,— 
was the clock tower placed in the center 
of the building. Its position was exasper- 
ating, since it was deliberately placed in 
the middle of the most crowded part of 
the building. And its architecture? Bad, 
bad, bad. 


THE displays of household art at the 
Columbian Exposition were somewhat 
confusing. One had scarcely got into the 
Manufactures building before he found 
himself in the midst of the Italian furniture. 
This was packed into twice the area it 
should properly have occupied. It was very 
much carved, with a superficial richness of 
effect the Italians seem to be thorough 
masters of. Anything worse than this 
stuff it would have been hard tofind. The 
carving which covered almost every inch 
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of surface was very bad indeed ; the inlaid 
furniture was, if possible, worse, and the 
whole display was as uninteresting and de- 
pressing as could be imagined. It is not at 
all indicative of the distribution of correct 
taste throughout this country that the 
sales in this department seemed to be very 
large. The low prices of some rather 
pretentious-looking articles of furniture 
doubtless accounted for a good deal of 
this. France,Germany,and England were 
well represented in furniture, France lead- 
ing in point of quantity and variety of ex- 
hibits, but with Germany a good second. 
England, though represented by only afew 
firms, made an excellent display. The 
furniture was good, the carving well 
suited to the pieces to which it was ap- 
plied, the designs well chosen and graceful, 
the inlaying, of which there was quite a 
display, rich and appropriate, and the 
whole effect very good. The exhibit of 
Messrs Hampton & Sons, who sent a re- 
production in carved oak and modeled 
plaster of the banqueting-hall in Hatfield 
House, was especially noticeable. This 
very costly display reflected infinite credit 
upon its makers, who deserve the greatest 
credit for their enterprise. In Germany 
the most conspicuous exhibit was a suite 
of three rooms in the German Renaissance 
of the sixteenth century. These were 
decorated and furnished with an astonish- 
ing amount of richness, and a throne- 
room at one end, containing furniture 
loaned by the crown of Bavaria, was un- 
surpassed in gilding and the splendor such 
ornament suggests. The German display 
also included sundry small rooms, several 
of which were furnished in excellent taste. 
The French exhibit was more extensive 
than either of these, but it was by no 
means as successful or as pleasing as the 
English. Most of the furniture shown 
was covered with tapestry or brocade. 
There was relatively little carved work; 
some charmingly painted pieces were 
shown. All these foreign displays in- 


cluded many huge articles of furniture 
quite unsuited to the average American 
house, and also, we should think, to the 
more pretentious American dwelling. The 
displays of American furniture, on the con- 
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trary, were eminently useful and “ home- 
like.” It was furniture made to be used, 
and sold at, apparently, not too high prices. 
Most of it was in hard wood, of very ex- 
cellent design, and very pleasing finish. 
Though it could not compare, in richness 
of effect, with the more elaborate displays 
of foreign countries, it was very creditable 
and very satisfactory. 


THOUGH the display of architectural 
appliances at the Fair was not large, it 
happened that the collection of elevators 
was varied and extensive. This followed, 
naturally, from the size of the buildings 
and the utilization of their roofs as prom- 
enades and for restaurants, and similar 
purposes, all of which necessitated the use 
of elevators. Most of these were treated 
as exhibits or parts of exhibits by the 
manufacturers, and very good exhibits 
they were. This, of course, helped to 
distribute the displays throughout the 
grounds, but, after all, most of them were 
limited to three places, to the Transpor- 
tation building, the Electricity building 
and the Palace of Mechanic Arts, The 


variety of elevators was so large that it 
seemed to us we might well improve a 
portion of our time at the Fair by studying 
them. At least here was one subject one 
could learn something about, for the ma- 
terial was ample and the opportunity for 


study apparently sufficient. Alas and 
alack for our good intentions! Sundry 
bold bad men, belonging to various eleva- 
tor-makers, had disguised themselves as 
would-be purchasers, or country cousins 
or similar innocent folk, and had sought 
to find out from the representatives of 
other elevators. full particulars concerning 
the idiosyncrasies of their machines. It 
seems almost incredible that such wicked 
- folk should exist, but we were assured that 
they do and did. The immediate result of 
this was a demand, from the elevator-man, 
for your biography and your standing in 
the community. They did not inquire as 
to your commercial rating, nor did they 
ask after the condition of your bank- 
account; they professed simply to wish to 
know whether you were a proper person 
to talk with about their machine. As we 
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happened to be “doing” the elevators 
incognito, this circumstance somewhat 
baffled our studious inclinations, as we 
quite failed to see how any man could in- 
vent a machine, patent it, and then keep 
the construction wholly to himself. The 
net results of our labors were, therefore, 
much more limited than we had hoped. 
Briefly stated, we think the result of our 
researches may be stated thus: Firstly ; 
there are four sorts of elevators: those 
worked by steam, by electricity, by hy- 
draulic power, and on the pneumatic sys- 
tem. Secondly, the last elevator you see 
is the best, is provided with more and 
better safety apparatus than any other, is 
the most economical, the swiftest, the 
best built,—in short, the one to buy. We 
do not know if these propositions are 
especially valuable or not, but that is the 
net result of “doing” the Fair zncag. 


A STRANGE medley of architectural 
models one might have collected at the 
Columbian Exposition if one had had the 
time and if the objects were themselves 
collectable. We have frequently taken 
occasion to deplore the lack of systematic 
architectural displays at the Exposition, 
but taken first and last, a goodly number of 
architectural illustrations were contained 
init. Inthe Anthropology building, which 
housed a most interesting collection of 
curiosities, were a number of models of 
the dwellings of primitive peoples. Some 
of these were made by the Department of 
Ethnology, which started out with brilliant 
plans and failed to put them into execu- 
tion. But disjointed as its work was, it 
accomplished a good deal and secured a 
number of beautiful models. The actual 
houses of the American Indians which 
were placed outside this building were not 
so successful as they might have been 
though they were genuine buildings. The 
casts of prehistoric structures from Yuca- 
tan, while very interesting in themselves, 
quite lost scale by being placed in the open 
air and thus in direct contrast with such 
enormous structures as the Agricultural 
Hall. Various other models and repro- 
ductions were scattered throughout the 
exhibitions. There were models of fish- 
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houses and fisheries in the Fisheries build- 
ing. There were schools and schoolhouses 
in the educational displays. There were 
charitable institutions and prisons and 
hospitals in the Anthropology building. 
There were flour-mills and breweries, the 
last large and beautiful models of the 
greatest interest, in the Agricultural build- 
ing. There were models of railroad-sta- 
tions and train-sheds in the Transportation 
building. There were models of Japanese 
palaces and temples, veritable works of art 
in wood and metal and executed with the 
utmost nicety and skill, in the Palace of the 
Fine Arts. There were models of farms 
and of stables and of cow-sheds in Agri- 
cultural Hall and in several of the State 
buildings. Wherever one might go, one 
came across an architectural exhibit of 
some sort, and if they had all been brought 
together in one place, they would have 
made a most interesting show. But this 
was not to be, and we have no doubt that, 
closely as we searched for them, many in- 
teresting pieces of work escaped us. What 
will become of these things now that the 
Exposition has closed, we do not know. 
Many of them will doubtless be thrown 
away ; others will return to their makers 
to slowly find their way to the attic and 
junk shop; others, again, will be housed in 
the Columbian Museum that Chicago has 
founded to take care of anything anybody 
will give to it. The architectural value of 
a good many of these things is not very 
high, but they all indicate some architect- 
ural idea, and, if brought together, would 
form a really valuable collection. 


In dismissing the Columbian Exposition 
from these pages for the present, a word or 
two may be devoted to the critics who 
have been having so much to say during 


the past few months. The quantity of 
slush that has passed for criticism of the 
Fair which has been printed in the daily, 
weekly, and monthly press of this country 
is prodigious. Editors, apparently, have 
accepted almost everything, and ability to 
compose art criticisms does not, if one 
may judge by the work given the public, 
rest on a discerning mind or a clear under- 
standing, Had 90 per cent. of this stuff 


been left unwritten and unprinted, the 
world of art would be better off to-day. 
From this unsavory mess it is only possible 
to take one or two illustrations, but they 
shall be typical ones. A good deal has 
been said by unthinking people about the 
Transportation building and its decora- 
tion,—a not unnatural circumstance, since 
it is clearly the most novel and interesting 
of all the Fair buildings. Yet very few of 
the people who have undertaken to in- 
struct less wise persons about it have tried 
honestly to understand it, while an even 
smaller number appear to have kept in 
mind the fact that the building was built 
to be decorated in the fashion it is, and 
that unless criticised from this standpoint 
it cannot be criticised at all. Yet a writer 
in The Nation finds it “an entertaining 
salad of styles” and his only positive ex- 
pression of opinion is a quotation from 
the London 77mes to the effect that it is 
“shabby.” Into the mental operations 
of a person who writes in this style it is 
impossible to enter, but it is to be re- 
gretted that Zhe Nation, which counts 
a number of perfectly competent critics 
of painting and architecture among its 
contributors, should not have delegated 
the task of describing the buildings to one 
of these, instead of accepting the utter- 
ances ofa man who has no opinion of hisown 
but must reproduce the remarks of an un- 
known Englishman. Quite in the same line 
is The Art Amateur, a paper which prides 
itself, we believe, on its artistic excellence 
and appreciation. It is covered with regret 
in admitting that the Transportation 
building “is a complete failure,” though 
“architecturally the building is far from 
bad.” It is not to be wondered at that 
after this it can find little that is good in 
the color decoration that is the razson d'étre 
of the building. It is quite true that the 
architecture of the building is “far from 
bad,” but it is also true that the person 
who wrote these words did not try to look 
at the building as its author intended it 
should be looked at, and that he was so 
wedded to preconceived ideas and pre- 
cedents that a noble, fresh, original work 
like the Transportation building could 
make no impression on his mind. 


243 
{ 

° 


Conducted by Thomas L. Greene. 


HE annual reports of railways now 
being published for the fiscal year 
ending June 30 prompt the remark that 
there is a gradual improvement shown 
from year to year in the make-up of these 
exhibits. More information is now given 
to the public and the statistics are 
arranged so as to be better understood. 
The old feeling that the income and finan- 
cial sfa¢us of a company was “ nobody's 
business” is giving way to the belief that 
an honest statement is one of the best de- 
fenses against Wall-street or legislative at- 
tacks. The work of the statistician of the 
Interstate Commerce Commission, though 
in some important respects subject to criti- 
cism, has had its effect nevertheless upon 
railway opinion regarding reports and also 


upon more correct methods of accounting. 
Two roads—the New York Central and 
the Denver and Rio Grande—have intro- 


duced a new table. It might be called a 
treasurer's statement, as it is intended to 
show in brief the sources of the moneys 
received during the year and their disposi- 
tion. This, it will be noticed, is more 
than an income account, since it embraces 
the cash received from bonds or from bor- 
rowings, as well as the surplus earnings 
from operation. But where reports do not 
give such a tablethe interested bondholder 
or stockholder or railway-man can make 
up one for himself by comparing the cor- 
responding items of the general balance- 
sheets for two years. Thus increase in 
assets would consist of increases in cost of 
road and other like items, together with 
decreases in liabilities. On the other side 
should be put increases in liabilities such 
as in bonds or accounts or bills payable, 
and also decreases in,assets, which latter 
item, for bookkeeping purposes, is equiva- 
lent to an increase in liabilities. The test 
of the accuracy of such a table is in having 


the charges on both'sides foot up the same. 
The use of such a table is in revealing 
things which the ordinary statistics do not 
touch. For example, the Chicago, Mil- 
waukee and St. Paul report states the 
charges to capital for equipment and im- 
provements for the year at $2,877,817, while 
a comparison of balance-sheets shows the 
increase in the item cost of road to have 
been $3,678,381. This leaves an expendi- 


‘ture of about $800,000 unaccounted for, 


and though doubtless this represents 
merely some shifting of other items, it is 
better to have all such discrepancies set 
out fully in public reports. 


THE Wabash also furnished a good and 
clear report. This company occupies a pecu- 
liar position in that it has no construction 
account, for the reason that it is mortgaged 
to its full value or even more and cannot 
issue new bonds. Hence improvements— 
and every road must improve its property 
in some way—are paid for from earnings, 
while the distinction between betterments 
and operating expenses is not drawn as 
closely as with other railways. The Wa- 
bash by this method is steadily though 
slowly bringing its roadbed and equip- 
ments up tothe best standard in its section. 
Payments on its debenture B bonds would 
be a fatal mistake, for that would deprive 
the company of the money absolutely 
needed to spend upon the road in order to 
‘compete cheaply and safely with its rivals. 
It may also be mentioned that the statis- 
tics in the Chicago and Northwestern re- 
port are very full and put the investigator 
in possession of all the facts needed to 
form an intelligent opinion. It is only 
those roads which have something to 
conceal that are willing to put blind or 
misleading figures in their annual re- 


ports. 
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THE business depression and loss of 
gross earnings brings up prominently the 
question of wages. Many leading roads 
have cut down pay-rolls and discharged men 
in the shops. The proposed reduction in 
the wages of train- and engine- men has been 
openly resisted or grudgingly yielded to 
for the moment. In a few cases this re- 
duction has taken the form of a loan tothe 
road by the employés of 10 per cent. of 
their wages. Since all companies and 
firms are suffering from the financial and 
business situation, it is right that railway 
employés should accept losses with their 
employers. Sometimes, however, there is 
coupled with this reduction the further 
theory that employés should receive less 
wages generally and permanently. Ad- 
vocates for lower wages point to the fact 
that the ratio of operating expenses has 
steadily grown larger; this is owing in 
part to higher wages, but in greater part 
to a general fall in rates. If rates were but 
fair and well maintained, the recent in- 
creases in wages would not be such a bur- 
den. The employés, on the other hand, 
argue that if wages were permanently re- 
duced and the same “ cut-throat” com- 
petition allowed to continue, it would not 
be long before the lower level of expenses 
would be reached by the declining revenue 
through a further reduction in rates, when 
the same question would again come up. 
If it is a question of wages and rates—it is 
said—it might as well be fought out on the 
present level of payments as on a scale of 
wages 10 per cent. lower. From this 
point of view the problem of reasonable 
and fair tariffs for the passenger and 
freight traffics, if we could solve it, would 
at the same time help greatly to solve the 
present labor problem also. It ought to 
be and doubtless is the wish of every rail- 
way manager to pay good wages. Rail- 
roading is a hard and dangerous trade, and 
those who follow it ought to receive cor- 
responding remuneration. Moreover good 
wages are necessary for the maintenance 
of that discipline which is essential to the 
safety of goods and passengers. While, 
therefore, railway managers are compelled 
by the force of present circumstances to 
consider reductions in wages, they should 
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and usually do recognize the claims of 
their men. They should also consider the 
other side of the problem—the question 
of increasing the earnings. Our com- 
panies are too often assailed by legislatures 
and find their revenues reduced thereby, 
while a national law at the same time takes 
away their only legitimate defense—com- 
bination. Every legitimate means should 
be employed to educate public opinion in 
this direction, not only as a matter of jus- 
tice to carriers, but also because the matter 
involves the question of safety and the 
best service to the community. 


Ir is a little surprising that no American 
road has adopted the English system of 
insurance for employés. The Pennsyl- 
vania and the Baltimore and Ohio have 
excellent relief departments under which 
the funds of the men are administered by 
the companies, free of charge. A number 
of roads have built hospitals and employed 
surgeons for the care of those injured; 
while all companies spend money for the 
relief of disabled employés in various 
ways. Yet it is all indefinite and some- 
what of the nature of charity : it forms no 
part of the implied contract of employ- 
ment. When the employers’ liability act 
was passed in England, the British railways 
took alarm—needlessly, as it has turned out. 
They instituted departments for insurance 
against accidents, death, and old age. 
Membership was made compulsory and 
servants had to waive their rights under 
the act. In return the companies agreed 
to contribute to each fund an amount each 
year equal to the total contribution of the 
employés. These funds are managed by 
committees formed from railway officers 
and servants, and the scale of payments 
is figured out by actuaries according to the 
statistics of accidents in past years. These 
funds have now accumulated balances 
amounting to several millions of pounds 
sterling. In the accident department, for 
example, each trainman pays 6 cents per 
week. He is entitled to $500 in case of 
death by accident or permanent disability ; 
or weekly allowance of $5 when temporarily 
disabled. The officers and clerks receiv- 
ing regular salaries contribute 2% per cent. 
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of their stipends to a superannuation 
fund. Upon retirement each receives as a 
pension a percentage of his salary, that 
percentage varying with length of service ; 
after thirty years’ service it amounts to half 
his salary. There is also provision for 
death. Another fund provides pensions 
for the wage-earners. When it is remem- 
bered that railway servants of all classes in 
England receive much less pay than our 
own men, these sums are very liberal and 
are to be measured by the small payments 
required. If a man leaves the company’s 
service in good faith he receives back his 
own contributions only. If he is dis- 
charged for fraud or dishonesty he forfeits 
the whole, at the option of the company. 
In this simple plan of insurance may be 
found one of the reasons for the excellent 
discipline onthe English railways. The 
company testifies to its interest in its em- 
ployés by contributing to their insurance 
from its own earnings. In the United 
States, unfortunately, there has grown up 
a feeling of antagonism between the cor- 
poration and the employé. What can be 
done to bring these two great forces into 
better sympathy with each other? The 
plan of insurance against death, disability, 
and oldage, through the help of the com- 
pany, would do much to bring about a re- 
conciliation, to say nothing of the relief to 
the injured from the point of view of hu- 
manity. Why does not some American 
company try this plan? 


OF the large commercial and financial 
questions awaiting solution in the United 
States none is more complicated than the 
anthracite problem. Practically all the 
hard coal in the United States is embraced 
in about 480 square miles of the State of 


Pennsylvania. Thisterritory divides itself 
into three regions, the Wyoming, the Le- 
high, and the Schuylkill. From the first 
region the coal is carried principally by 
the Delaware, Lackawanna and Western, 
the Delaware and Hudson, New Jersey 
Central, and the Erie roads. The Lehigh 
Valley is the main coal-carrier from the 
region of the same name, while the Phila- 
delphia and Reading’s holdings in the 
Schuylkill region comprise nearly half of 
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the entire coal area. As the carriage of 
this hard coal has from the first been the 
main business of these carriers, it was 
early seen that the ownership of the lands 
would secure continued tonnage. Soaux- 
iliary companies were in most cases formed 
to hold these lands whose stocks were held 
by the railways. The present constitution 
of Pennsylvania forbids this, but the rail- 
way charters antedate the constitution. 
These several railway companies found 
themselves rivals in supplying the anthra- 
cite trade, and as the capacity of the col- 
lieries opened was greater than the de- 
mand, more coal was thrown upon the 
market than could be consumed, with a 
consequent fall in the price. Agreements 
with each other to restrict production 
would avail for a time, but when one com- 


‘pany got ahead of its agreed proportion, 


some other would cut prices to keep upits 
percentage. This in brief has been the 
history of the anthracite wars. Gradually 
the price of anthracite declined until it 
was just high enough to pay a return on 
the lightly capitalized companies, including 
the money invested in the mining subsidi- 
ary companies. As the price of coal 
sought this level under overproduction 
and the working of well known economic 
laws, the rate of freight did not change 
correspondingly ; so it came to pass that 
the profit to the carrier from transporta- 
tion was enough for the purpose even after 
deducting the deficits of the mining com- 
panies which were run at a loss. But 
while the great companies held the major- 
ity of the coal-lands, a part was still in the 
hands of private owners—individual oper- 
ators, who after paying the public rate of 
freight had not enough left from the sell- 
ing price to meet expenses. Hence one 
large firm sued the Lehigh Valley before 
the Interstate Commerce Commission for 
a reduction of tolls, forming a most com- 
plicated case which the Commission de- 
cided against the railway. The decision 
however has never been enforced. 
Meanwhile the Reading company was in 
a peculiar position. Under the leadership 
of the brilliant McGowen it had acquired 
the large coal area mentioned, yet at the 
same time the rival carriers, though own- 


fe 
| 
q 
| 
3 
i 


RAILWAYS. 


ing less coal land, had expended their cap- 
ital in building railway lines and in other 
ways to reach more extended markets. The 
Reading, with an ownership of over 40 per 
cent. of the whole territory, found that it 
could carry and sell less than a quarter of 
the anthracite output. Moreover the 
cost of mining is slightly greater in the 
Schuylkill than in the other regions. The 
reorganization of the Philadelphia and 
Reading Company followed in 1886 
through the issue of “ preference” bonds, 
whose interest was payable only if earned. 
In 1892 control of the Reading passed 
to Mr. McLeod and his friends, who suc- 
ceeded in combining the Reading, Lehigh 
Valley, and New Jersey Central. With 
the acquiescence of the uncontrolled 
companies the price of coal was ad- 
vanced a year ago about $1 per ton, at 
wholesale. Mr. McLeod’s ambitions led 
him to seek further markets for Reading 
by planning to control several important 
roads in New England, as well as by a 
purchase of all the output of the indi- 
vidual operators whose “ free” coal had 
always been a menace to prices under 
the high toll system. Under various am- 
bitious schemes Mr. McLeod was led to 
borrow largely, while attempting to secure 
the favor of the preference bondholders 
and to keep up the price of such collateral 
as he had hypothecated by declaring the 
interest on these income bonds earned. 
Not being able to borrow longer, the crash 
came and Reading was again put into the 
hands of receivers, where it still remains. 

The future of Reading depends largely 
upon the future of the anthracite trade. 
High prices imply restriction, while no 
company is willing to give up any of its 
earned trade to favor Reading. A com- 
prehensive plan for distributing the coal 
tonnage requires a combination of all in- 
terests which has never yet been attained. 
Meanwhile many expensive collieries are 
run at a loss merely to supply coal tonnage 
to the owning railway. In fact the high 
freight tolls on anthracite invite new com- 
petition and were a principal factor in 
bringing about the present complications, 
yet they are hardly likely now to be ma- 
terially changed without a severe struggle. 
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The cost of mining ison the average about 
$2 per ton on the cars, including all 


-charges, interest on plant and royalties, 


the freight toll to tide water being $1.75 
per ton for a haul from 100 to 150 miles. 
What the situation will bring forth no 
one can say; perhaps a better agreement, 
either by a unification of interests or 
possibly through another coal war. 


THE shocking railway accidents of the 
last two months, resulting in loss of life and 
property, point out a defect in our system. 
These accidents were due to various sur- 
face causes: in one case the block-signal 
operator let in the following train before 
the preceding one had left the block, pre- 
cipitating a bad collision; another col- 
lision was caused by an employé substi- 
tuting one meeting place for another in 
the train order on a single-track road ; on 
another road a bridge undergoing repairs 
was not protected by cautionary signals 
to trains to slow up and was left in a weak 
condition while the gang went to dinner ; 
and so the list grows. It is not possible 
in a limited space to discuss each acci- 
dent in detail, but one thing is of over- 
shadowing importance—discipline. Were 
these employés competent? Were they 
selected for their responsible positions 
with care? Were they watched? Were 
their infractions of the rules punished ? 
In short was discipline fully maintained ? 
In most cases of accidents lack of disci- 
pline and an inferior class of men, are 
the underlying trouble. We have in the 
United States no such well-trained and 
well-disciplined force of employés as serve 
to keep the English railways compara- 
tively free from accidents. For this state 
of things the railways themselves are 
partly responsible. They hire mere boys 
for telegraphers who have the handling of 
train orders in which a mistake may mean 
death. They allow a signal-man to fool 
with his semaphore without punishment. 
They are not thorough with their men. 
The railway excuse is, however, often 
good. To keep good and well-trained men 
costs a great deal of money, directly and 
indirectly. The average superintendent 
is judged by his economy, false though 
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that standard really is. Bond interest and 
dividends might disappear if expenses 
were not kept down. Yet safety costs 
money. Passenger fares in the United 
States are on the average high enough, 
but freights are often too low, especially 
when rates are “cut.” One part of the 
responsibility for a lack of safety must 
therefore be put upon the public, which 
wishes its transportation at such low 
prices as not to admit of paying compara- 
tively high wages to the best men. Each 
road, however, must be judged separately 
in the matter. 


EVERY new thing has its dangers, and the 
new theory about railway receiverships 
discussed last month is no exception. If re- 
ceivers for a corporation may be appointed 
at any time, at any hour, without notice, 
on application of men who happen to be 
creditors to a small amount (and every 
company owes money) and on consent of 
the president or other officer of the com- 
pany, then it is evident that a few un- 
scrupulous men, by taking advantage of 
their position, may put any corporation in 
great peril and cause widespread loss. It 
is equally true that we have very little of 
such a procedure to record. Great re- 
liance is properly put upon the honesty of 
our higher judges, before whom such ap- 
plications come. Those judges are men 
of character as well as learning, and may 
be relied upon to reject dishonest attempts 
to wreck ‘corporations. Officers of our 
large companies as a rule are also trust- 
worthy men; though the possibility 
spoken of adds one more to the many 
reasons why stockholders should choose 
their officers with the utmost care. Busi- 
ness must be carried on by men, and the 
managers of large interests must be given 
discretionary power. So far the practical 
effect of the newtheory of railway receiv- 
erships has been undoubtedly for good. 


THE several collisions which have oc- 
curred on roads equipped with block sig- 
nals and on those without that device, 
have again raised the question of the util- 
ity of that system of signaling. As to the 
more simple form of blocking, wherein a 


semaphore signal is moved from “ safety” 
to “danger ” by the hand of the operator 
on the report that the block is clear, cer- 
tain railway men are not yet convinced 
that we have gained much over the plan 
of depending upon the rear brakeman. 
Will not the signal-man in the tower blun- 
der as easily as the brakeman? Do we 
not know by experience that merely sub- 
stituting one man for another does not 
solve the problem of safety? These ques- 
tions, however plausible on their face, do 
not go quite to the bottom of the question. 
In adopting simple blocking a road does 
indeed substitute one man for another, 
but the important point is that we substi- 
tute also a rigid set of rules which can be 
lived up to for a system which in the na- 


ture of the case must be more or less elas- 


tic. An engine-man is not looking for a 
rear brakeman, but he is on the lookout 
for a fixed signal at a stationary tower. 
The tower-keeper should be governed by 
instructions which he need never have any 
excuse to violate, and whose violations, if 
made, can be known and punished. In 
short, semaphore signaling reduces colli- 
sion signals to a system. 


On the other hand, the rear brakeman 
is often asked to go back under circum- 
stances of hardship. Or, perhaps a dang- 
erous and slippery trestle is in front 
of him, where safety is in question. We 
ought not to put too much stress upon 
poor human nature at $600 or $800 a year. 
Then, although the standard rules say just 
what he shall do under ordinary circum- 
stances, they do not say what should be 
done when anything unusual occurs. The 
rules do not cover the point. When we 
rely upon the judgment of an employé in 
cases of sudden danger demanding knowl- 
edge of trains, keenness of mental sight, 
and coolness, we must expect that these 
qualities will fail the average trainman 
in a given proportion of cases. But by 
substituting a space interval for a time 
difference between following trains, we in 
fact introduce a possibly perfect system 
where before there might be doubt of 
safety even under the most favorable con- 
ditions. 
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Conducted by Albert Williams, Jr. 


XTREMES of economy in the cost of 

any operation or manufacture are 

apt to be misleading and often tend to 
miscalculations on the part of too-sanguine 
projectors of similar undertakings—or 
rather undertakings of a similar general 
character but in which all the conditions 
are not precisely duplicated. Still, it is 
always interesting to note these extreme 
cases; for, while they fail to establish 
standards for work under average or less 
favorable circumstances, they at least serve 
to show what may be done under the best 
conditions. Further, it should not be for- 
gotten that in no one works where a num- 
ber of considerations must be taken into 
account—and this applies with especial 
force tothe mining and reduction works, 
where the conditions are very complex and 
variable—is it likely that a// of these condi- 
tions will be of the best. In some one.or 
another detail there will be always an ad- 
vantage somewhere else. So those mines 
and works which give the most economi- 
cal results are the ones which have the 
best total average of favoring conditions, 
which, though indefinitely numerous in 
minor details, are, in the case of mines, 
grouped under these main heads: size, 
character, and richness of deposit; scale 
of operations; ease of working, with refer- 
ence to hardness or toughness of rock, 
amount of timbering needed, explosives, 
tools, or power-drills, etc.; nature of open- 
ings, whether open cuts, shafts, inclines, or 
adits; altitude and general surrounding 
topography ; climate; presence of water ; 
temperature at great depths; facilities for 
using water and electric power; available 
local supplies of timber, fuel, etc.; com- 
munications with points of supply and dis- 
tribution, as to means, time and freight 
rates ; character of labor; wages and cost 
of living ; ruling market prices for all items 


of supplies and products; and, of course, 
skill in technical management and in busi- 
ness administration. It will be easily seen 
that under each of these and other princi- 
pal heads a long list of minor details could 
be enumerated, all of which have more or 
less weight in the final result. Ata large 
metallurgical establishment the complexity 
of influencing conditions are even greater, 
for while some of the mining conditions 
are dropped, a greater number of new ones 
are introduced. Then, again, taking a 
broader view, not only do the conditions 
at the mines and metallurgical plants 
mutually affect each other, but they are 
also themselves affected by a series of 
apparently outside influences, such as 
legislation, competition, state of the 
money market, progress in the manufac- 
ture of machinery, and so on indefinitely. 
The point of all this is that when one comes 
to figuring probable costs and results in 
any mining or metallurgical enterprise, 
the task is not as simple as might appear. 
The estimate never includes more than a 
part of all the factors; but whether the 
estimator is conscious or unconscious of 
their existence, they are all the same in the 
actual result. 


TO RETURN to the matter of low costs: 
Taking the concrete example of the pro- 
duction of gold by the two simplest meth- 
ods, hydraulic placer mining and the work- 
ing of free-milling ores, some surprisingly 
low figures are arrived at. Inthe famous 
case of the North Bloomfield hydraulic 
mine, of Nevada county, California, where 
an immense mass of low-grade top gravel 
was piped off in a long run, it was found 
that a yield of two cents per cubic yard 
covered allexpenses. If gravel were rated 
by weight instead of by measurement, this 
would mean that it was handled at a little 
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Overacentaton. Such a statement may 
seem incredible to those not familiar with 
the possibilities of hydraulic mining on the 
largest scale, under the greatest advantages 
and with the best skill; but it is a matter 
of record. Now to estimate on this basis 
for an ordinary placer mine would be ab- 
surd. There are not so very many records 
of success where the gravel ran lower than 
ten cents a yard. Some mines of large 
deposits, with a plentiful and cheap water 
supply, ample dump room, and a fairly 
long working season, have paid well on 
lower than ten-cent gravel; still, in pro- 
jecting new hydraulic mining enterprises, 
it is always well to allow a wide margin 
above expectations founded on the historic 
records. 


THERE are many other kinds of placer 
mining besides the hydraulic method, such 
as river mining, shovel-sluicing, ‘‘ boom- 
ing,” etc., most of which are as obsolete as 
the old pan and rocker, and which, being 
on a small scale individually, are much 
more expensive than hydraulic mining. 
Then there are other kinds of workings 
which form an intermediate link between 
placer mining and quartz mining, such as 
drift mining, under barren gravel or lava 
cap, cement mining, pocket mining, sluic- 
ing of decomposed vein-croppings, etc. 
Some of these cost less, others more, than 
regular vein-mining. The experience as 
to cost is of little value, for the conditions 
are too irregular and uncertain. Finally 
we come to those vein-mines which are 
worked by open cut, as were some of the 
great gold mines of the Black Hills dis- 
trict of South Dakota and elsewhere. 


PERHAPS the best example of a great 
low-grade gold mine is furnished by the 
Treadwell, in Alaska, where very careful 
* accounts are kept. In this case there are 
the disadvantages of remoteness and cli- 
mate; otherwise the circumstances are 
peculiarly favorable. Allusion has been 
made already in this Department to the 
low costs at this mine, but it may be in- 
teresting to quote further details : 


The Treadwell is practically an open quarry. 
The report of the Alaska-Treadwell Company 
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for the year ending May 1, 1893, shows that the 
quantity of ore crushed was 237,235 tons, yield- 
ing an average of $2.13 in free gold. There 
were 4276 tons of sulphurets saved by concen- 
tration and 4584 tons treated, giving an average 
of $41.28 perton. The average for all the ore 
treated, including yield from sulphurets, was 
$2.94 per ton. The cost of work last year is 
given very fully in the report. Mining (237,235 
tons) cost for labor, 39.60 cents ; supplies, 20.74 
cents ; total, 60.34cents per ton, Milling (237,- 
235 tons) cost for labor, 18.37 cents; supplies, 
25.60 cents ; total, 43.97 cents per ton. Chlori- 
nating concentrates (4584 tons) cost for labor, 
$5.3432; supplies, $3.649; total, $8.9922 per 
ton. Averaging all costs on the ore mined, the 
result was: Mining, $0.60; milling and concen- 
trating, $0.44; chlorination, $0.17; general 
expenses at mine, $0.07 ; San Francisco office, 
$0.02 ; bullion charges (freight, insurance, etc.), 
$o.05 ; total, $1.35 per tun. 


Low as the foregoing figures go, they do 
not yet reach the phenomenal record made 
by the Spanish mine, Nevada county, Cal- 
ifornia, four or five years ago. The follow- 
ing description is taken from the Mining 
and Scientific Press, of San Francisco: 


At this mine the vein averages ninety feet. 
The hanging wall is a slate, soft, shaly, and not 
well defined. The true vein is on the footwall 
and consists of solid quartz, four feet thick. It 
does not pay for working. The pay is found on 
the hanging wall side, which contains many 
veinlets and streaks of ferruginous quartz carry- 
ing gold. Where no quartz is to be found there 
is no pay. The slate on this, the west, side is 
talcose. The main tunnel was in 1200 feet. 
The vertical distance from the surface to the end 
of the main tunnel was 350 feet. 


By connecting the tunnel with a surface 
excavation, the ore was run out through 
the tunnel in cars by gravity, the empty 


cars being brought back by mules. The 
material treated, being soft, was passed 
through roller mills. In a twenty-eight 
days’ run, during which 3443. tons were 
handled and $3138.55 extracted, the cost 
of mining was $0.346 per ton; of milling, 
and other expenses, $0.239 per ton; total, 
$0.585 per ton. The ore only yielded a 
trifle over ninety-one cents a ton, yet a 
profit of $0.32 per ton resulted, giving a 
percentage of profit of 35.8 per cent. of 
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the total yield. In other monthsthe mine 
had made almost as low records. This 
case is especially noteworthy on account of 
the comparatively small scale of operations, 


IT would be useless, even were this the 
place, to quote further examples of the 
economy reached in the gold industry. 
The foregoing are sufficiently striking to 
dispel any notion that close figuring does 
not obtain in mining. But, lest it might 
be imagined that gold-mining furnishes an 
exceptional instance of economy, it may 
be added that equally instructive figures 
could be adduced from other lines of min- 
ing, notably in the mining of coal, iron ore, 
and copper ore. It is worth remembering 
that valuable metals are obtained, and 
profitably, from material handled at a cost 
often far below that of moving building 
sand, road gravel, or the cheapest and 
bulkiest substances worth handling at all. 
Mining is also often done more cheaply 
than the grading of roads and streets, ex- 
cavating for sewers and pipes in cities, 
making railway cuts and tunnels, building 
jetties, or any other of the analogous 
operations carried on in thickly-settled 
communities. Another lesson to be drawn 
from the two cases of the Treadwell and 
the Spanish records just quoted is that the 
economy gained is equally as much in the 
metallurgical treatment as in the mining 
proper. This, too, holds with the making 
of coke and the extraction of metallic iron 
and copper, and indeed all along the line 
of metallurgical processes. But, in brief, 
the two main conclusions to be kept in 
mind are: (1) It is not safe to base esti- 
mates on phenomenal records, and (2) on 
the other hand it is all nonsense for the 
“process men” to claim that they are 
going to revolutionize present matters in 
a hurry. 


WHILE on the subject of mine and re- 
duction-works records it is proper to call 
attention to the method in which the ac- 
counts are kept and the averages derived. 
There is a great discrepancy between the 
systems followed at different establish- 
ments of the same class, so that compar- 
isons become difficult. It is a matter of 
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some uncertainty under which head a 
given item is to be charged, so when 
a company operates not only a mine but 
also a mill or smelter, or perhaps a num- 
ber of separate plants all coming under 
the head of one establishment, or if sep- 
arated still under one corporation, it makes 
considerable difference whether certain 
items (like haulage between mine and mill, 
for instance) are charged to one depart- 
ment or another, and how the general ex- 
penses are to be distributed. When a re- 
port is given in minute detail, as a few of 
our superintendents and secretaries take 
pride in doing, these items can be redis- 
tributed for comparative study. Unfor- 
tunately, the majority of company reports 
are published in such shape that they are 
almost unintelligible, and if they give the 
main things—that is, the true profit and 
loss for the year, condition and prospects 
of the property, etc.,—they may satisfy the 
average shareholder, but they are worthless 
from the technical standpoint. Indeed it is 
not so easy to learn from many reportseven 
what the real commercial results are, any 
more than it is to understand the too 
commonly mystifying reports of banks, 
railways or insurance companies. The 
great fault, however, with most mining 
reports is in the numerous sins of omis- 
sion. They do not allow for interest on 
invested capital and depreciation of plant, 
or set aside a sinking fund to extinguish 
investment. These matters should appear 
in the general financial statement. The 
general expenses, as office, commissions, 
freights, insurance, etc., form a group of 
items which certainly ought to be taken 
into account when figuring up the average 
cost per unit of product, though this is 
seldom done. Superintendents naturally 
like to make the best showing for the 
technical administration, and it is always 
a temptation to omit on this side every 
charge possible. For instance, taking the 
case of short runs or campaigns, it is a 
common thing to avoid charging up wear 
and tear, replacements of parts of machin- 
ery, and use of supplies already on hand, 
This practice may give an exceptionally 
good showing for a short period, but has 
to be made up intheend. An opposite 
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case often occurs in the statements for 
metallurgical works, when a total clean-up 
has not been made. The points here men- 
tioned are only a few of the perplexities 
surrounding the question of mine accounts. 
There is room for a big book on the sub- 
ject. It is well that some of the technical 
schools are taking the matter up, and pro- 
vide some instruction in this line. 


AN institution which has undoubtedly 
done much good, and which, within its 
proper sphere and under evident limita- 
tions, is to be highly commended, is a “ cor- 
respondence school of mines”’ established 
in Pennsylvania by the enterprise and in 
connection with the management of an 
excellent technical journal, the Cod/zery 
£ngineer (Scranton). The purpose of this 
school is to furnish a mining educa- 
cation—that is, so far as this can be im- 
parted through books, essays, questions, 
and written examinations—to students at 
their own homes, at low cost and without 
the necessity of withdrawing their efforts 
and time from paid work, if they are en- 
gagedinany. It therefore fillsa “ long-felt 
want,” in offering to working miners and 
young students some of the advantages of 
the regular scientific schools which they 
would otherwise be unable to enjoy. In its 
own field, then, it has been doing good 
work; and the writer, fully appreciating 
its merits, has had frequent occasion to 
recommend it to numerous inquirers who 
have applied for information in regard to 
means of getting a moderate technical 
education and who seemed unable to de- 
vote the time and money necessary in pur- 
suing a full course at any of the regular 
institutions, It is with surprise, therefore, 
that this otherwise meritorious institution 
is found issuing the following advertise- 
ment: 

MINING and Prospecting Taught by Mail, 
also Mechanical Drawing, Mechanics, Arithme- 
tic, etc. To begin, students only need know how 
to read and write. Diplomas awarded. Low 
* 

Now, mechanics and arithmetic can cer- 
tainly be taught “ by mail” or by the study 
of selected text-books. So also can a num- 
ber of other branches which might be 
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enumerated. But it is assuming altogether 
too much to claim that “ mining” (taking 
the word in a broad sense and as it is usually 
understood) can be taught by mail, by 
essays, lectures, or books. All that the 
best-manned and best-equipped schools 
can do is to give the student some idea of 
the general principles underlying methods 
of opening and working mines, and they 


’ generally try to supplement this sort of in- 


formation by visits to mines and works 
where the things talked about are actually 
done—in short, by summer schools tem- 
porarily established in mining districts. It 
is quite possible to explain in a book why 
a shaft should be sunk in the hanging-wall 
side of a vein, why an adit would be pref- 
erable to a shaft under certain conditions 
of topography, why overhead stoping is 
better than underhand, why the long-wall 
method is better in some places than pillar- 
and-stall, why one style of timbering 
should be chosen rather than another, the 
quantity, pressure and velocity of air the- 
oretically required in a given working, and 
so on. The young man who has been well 
grounded in these and similar fundamen- 
tal propositions has an undeniable advan- 
tage at the outset over one who has not, 
but if he were turned loose to run a big 
mine without experience and with no fur- 
ther guide than his books, he would very 
soon find himself at a loss and, if wise, 
would fall back on the advice of his fore- 
man. Fortunately the responsibility of 
managing a mine is not now often placed 
upon the shoulders of the young graduate of 
any kind of school. This of course applies 
more or less to all mining schools. The 
point is that if real mining cannot be taught 
by the best-equipped schools, still less can 
it be taught without their advantages. 


PROSPECTING is another thing that is to 
be taught by correspondence. This isa 
serio-comic proposition, and .only the in- 
nocent naiveté of the idea shields it from 
censure. Without knowing exactly how 
this accomplishment is to be imparted, it 
may be assumed to be on the lines laid 
down in the books. For instance, the 
hopeful prospector in search of metalli- 
ferous deposits starts out with the pre- 
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scribed equipment of geological hammer, 
note-book, lens, sample-bags, pick, shovel, 
and pan,—all of which he couldn’t com- 
fortably carry a mile on level ground. He 
begins at the mouth of a gulch and follows 
the drainage line upward. He picks up 
all promising or unusual pebbles, cracks 
open the quartz boulders, pans out the 
sands, and generally looks for float or 
colors. These of course he finds—in the 
books. Then he keeps on upward till his 
“indications” give out. At this point he 
knows that his lode, or whatever it may 
be, must be to the right or left of him, orat 
the head of the gulch if he is at the end of 
it. So he climbs up first one side and then 
the other of the cafion he is prospecting, 
looking for float until it ceases, then for 
croppings, or if there are none, he begins a 
series of trenches to uncover a blind vein. 
Ultimately he finds it—according to the 
books. Next he proceeds to locate and 
develop his discovery, as instructed. All 
this is plain sailing—or would be if things 
turned out as they ought to. But in real 
existence they do not. The amateur pros- 
pector would find himself about as helpless 
as the amateur geologist undertaking field 
work for the first time, and expecting to 
find actual sections marked off in nature 
just like the diagrams of the text-books. 


To prospect successfully requires either 
that rough practical experience and in- 
tuition possessed by real prospectors, or a 
part of this supplemented by a thorough 
mineralogical training, or (as often hap- 
pens) sheer blind luck. Most decidedly. it 
is not to be learned by “correspondence.” 
And speaking of mineralogy, how is one to 
learn to identify minerals without access 
to systematic collections and without a 
course in blow-piping ? To know by rote 
the crystallographic form, specific gravity, 
hardness, cleavage, luster, color, fusibility, 
etc., of minerals is of little avail without 
practice, and pretty extensive practice at 
that,—certainly not without seeing and 
handling the things in question. Thedeter- 
mination of ore minerals and substances 
of economic value may be self-taught (with 
disadvantages), if the proper books and 
material are accessible. Somight the fire- 
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assay, the wet qualitative tests, the wet 
quantitative assay, and colorimetric and 
volumetric assays, provided one had a 
suitable laboratory at hand. So too might 
surveying be taught, if one had the instru- 
ments and tables. And so also mechanical 
drawing and many other things. But all 
of these can be more rapidly and accu- 
rately acquired by being shown than by 
reading about them. 


WHEN it comes to metallurgy the cor- 
respondence system will find itself in a 
worse plight than ever. Suppose it is a 
question of concentrating a given ore or 
of adjusting a given type of machine. 
The books are full of researches in the 
higher mathematics bearing upon points 
of this sort, all of which are useful to the 
mechanical and metallurgical engineer 
who desires to perfect himself in his pro- 
fession, but they would be of about as 
much assistance to the young aspirant to 
metallurgic honors and responsibility as 
a course in thermodynamics would be to a 
locomotive fireman. When brought face 
to face with practical problems, such as 
occur in actual work, he who relies upon 
what is called “book knowledge” alone, 
whether acquired through a correspond- 
ence school or at any regular technical in- 
stitution, will discover to his sorrow that 
there is still a good deal more to find out. 


Now, to return to our advertisement, 
which declares that “mining and pros- 
pecting”’ can be taught “by mail,” and 
that only a knowledge of how to read and 
write is needed to begin with. It is some- 
thing like going after reed-birds with a 
Gatling gun, perhaps, to be captious about 
the wording of an advertisement and to 
find fault with an admittedly meritorious 
undertaking merely because of aslip. But 
there is a serious side to the matter. While 
every mining man will pass over with a 
smile the assumption that mining and 
prospecting can be taught by mail (or in- 
deed in any school), such a claim is likely 
to mislead some, and, though it may bring 
in a few more fees, it will not in the long 
run redound to the credit of this original 
and otherwise commendable scheme. 
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MACHINE 


ACTICE 


Conducted by Albert D. Pents. 


HERE should be in every city a local 
society or club of mechanical engi- 

neers who get together periodically and 
discuss professional questions. It will be 
observed that I do not say that they shall 
get together for the purpose of discussing 
mechanical questions, but that they shall 
actually discuss them. The trouble with 
mechanical clubs generally is that the 
right kind of men do not discuss the right 
kind of questions; in fact, they are not 
thought of, neither the right men nor the 
right questions. Ordinarily the questions 
most discussed in societies managed by 
professional men are those pertaining to 
the data and the mathematics of arts al- 
ready established on a firm basis. Now, 
while I have no disposition to detract from 
the value of the formulation of data of 
assistance to any art, such formulation is 
of more direct interest to the teachers and 
pupils of schools than to those who are 
experimenting with and developing other 
arts yet in incipiency. The cry for help 
comes not from strong and healthy arts 
that already are conquering the earth, but 
from those’ now in the travail of invention. 
Instruction in mechanical movements is 
what is wanted. I do not mean the mass 
of kinematics theoretically taught in course 
of ordinary training, but specific instruc- 
tion by men.who know of their own ex- 
perience which is the most appropriate 
motion with which to operate a particular 
new element in a new art. In some cases 
it is doubtful to the inexperienced whether 
a particular thrust should be performed by 
a lever, a screw, or a rod driven by an ec- 
centric. There are men, however, who 
have had experience in arts analogous to 
every new art or in movements similar to 
every new movement, and these men will 
have discovered which kind of movement 
is best in that particular place. Hence, in 


each city, if all the engineers who do crea- 
tive work should meet and discuss their 
actual needs, asking and giving in the 
spirit of progress, it is certain that interest 
in such meetings would be general and 
that he who gave would be as much bene- 
fited as he who received. Again, it is 
very improbable that any one can always 
be either the giver or the receiver. 


A GREAT fault to be found in some soci- 
eties is that in each a coterie representing 
a small but influential faction obtains con- 
trol of the management and rules the so- 
ciety. In such cases many vital questions 
with which such a coterie may not be in 
sympathy will be pigeon-holed, though 
there be papers of great value to such ques- 
tions offered for their discussion. On the, 
other hand, to subjects congenial to the 
coterie, and to papers presented by those 
in persona grata, there is an enthusiastic 
and effusive welcome offered, though per- 
haps such papers may treat of nothing 
new under the sun. When this fault exists, 
it is incurable, except at the cost of cutting 
away the predominating faction ; it grows 
stronger on abuses. No criticism can be 
offered that does not entail a punishment 
out of all proportion to its importance. 
Neither can members who offend by offer- 
ing criticism ever hope for distinction 
within these societies. Personal ambition, 
if permitted to take root and grow within 
a society, will ruin that society by absorb- 
ing its vitality. And it will ruin the so- 
ciety, or try to, if it be removed. 


DURING an afternoon spent with that 
fine engineer, C. W. Hunt, he told two 
stories illustrative of as many vital 
points in machine design. The first was 
of grand old John Fritz, to show how 
slow and tortuous is the road to perfect 
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operation in a new device. A friend of 
John Fritz, also an engineer, asked him if 
all or any of his grand improvements 
worked at once as originally designed. 
John Fritz’s answer was: “ When we get 
the idea of a device which we think will 
work, we call a council of all those who 
can assist or who are tocarry onthe work, 
and we talk it over. Then we have rough 
sketches of it made, and we talk it over 
again. Then we have working draw- 
ings made and we talk it over again. 
Then these drawings are taken into the 
shop and the device is made. Then 
when it is finished, the boys come and 
ask me to go and look at it. Then I 
ask them if it is all made like the draw- 
ings, and they will probably say it is. 
Then I ask them if it works properly, and 
perhaps they will say ‘yes.’ And then I 
will tell them, ‘ Now we will go down into 
the shop and see why it doesn’t work.’ ” 


THE other story is of an engineer who 
operated from data only, and who built a 
bridge with a long span, getting his every 
element from theoretical sources. The 
very first freight-train that crossed that 
bridge went down, taking the. bridge with 
it. The engineer could not believe that 
his bridge had collapsed, as he had calcu- 
lated with great care every strain it could 
receive. So he went out to see if the 
fault did not lie in material or workman- 
ship. Neither of these, however, showed 
a defect, so he retired to his closet and 
went again over his calculations. It was 
toward the middle of the second after- 
noon when he emerged from his re- 
searches, and as he passed out into the 
open air one of his assistants heard him 
mutter : 

“Damn that decimal point.” 

What that engineer needed was the 
trained eye of practical experience that 
usually is able to see whether a section, 
an arch, or a lever is strong enough. An 
experienced man should be the comple- 
ment of the mathematician in every calcu- 
lation of any consequence. Where but 
one engineer is to be employed, select the 
practical man, or better, one who is both 
the one and the other. 
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THE most economical cross-section for 
resisting torsion is, of course, the hollow 
cylinder. But an economical lever that 
receives no torsional strain, and delivers 
none, should have a cross-section that 
may be described as an ellipsoid. I get 
this section thus: After the length of the 
section and its width are determined, I 
draw a circular arc that has a chord 10 per 
cent. longer than the major axis of the 
desired section, with a versed sine equal 
to just half its minor axis. Then, with 
another small circular arc joining the 
larger arc to the length to which the sec- 
tion is limited, the thin edge of the sec- 
tion is completed. Where the strain is 
only on the plane occupied by the major 
axis of this section, and where this major 
axis is a plane at right angle to the ful- 
crum of the lever, this seems to be a most 
satisfactory form. Where the strain in a 
lever is both torsional and flexional, the 
section ought to be an ellipse, hollow if 
practicable with the major axis arranged 
to oppose the greater strain. 


CUTTING-TOOLS on metals do not al- 
ways wear to the extent they are supposed 
to wear. Ordinarily they are burned by 
too great a speed. It may not be amiss 
here to explain what this burn is. When 
two pieces of similar metal are moved, the 
one upon the other, while held together 
with considerable pressure and without a 
lubricant, they soon will weld together at 
the point undergoing the greatest strain 
and friction. Thus, an iron shaft in an 
iron box becomes cut or galled, and thus 
the point of a steel tool when cutting iron 
is often taken away after doing but little 
work. Dissimilar metals do not burn each 
other to so greatanextent. When aniron 
shaft is contained in a box of bronze, one 
metal being no harder than the other, they 
seldom or never unite; therefore a steel 
tool can cut brass or hard bronze at very 
high speeds. In planing cast-steel it is 
questionable whether a speed above twelve 
feet per minute is safe, but in cast-iron, 
where graphite is present in the iron, it 
lubricates the tool and sometimes it is safe 
to cut twenty feet each minute through 
the material. 
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IN the interval after one discoverer of 
perpetual motion is silenced, and before 
another asserts himself, the inventors of 
processes and means to harden copper 
have their innings. | think it was Wen- 
dell Phillips who, in his lecture on Lost 
Arts, asserted that copper could be hard- 
ened and made to cut like steel, and that 
it had been found so hardened in the 
ruins of Egypt and ancient Mexico. Pos- 
sibly this is so, but Humboldt found that 
a Mexican specimen of hard copper was 
composed of .94 copper and .06 tin. Wil- 
kinson also found about the same propor- 
tion in an Egyptian sample, with the ad- 
dition of a trace of iron. Now tin always 
makes copper harder and there is no evi- 
dence of other means to harden it, and I 
do not believe that a piece of pure copper 
can be made as hard as steel is made by 
any process, new or ancient. I will gladly 
pay a good price for a very small specimen 
of pure copper made so hard that it can 
cut iron as steel does without melting the 
copper to harden it. 


WE have a rope-drive working under 
the following conditions: Rope about 1000 
feet long, 1% inches thick, furnishing 
about 50 horse-power to six floors, one 
above another. This rope runs on about 
thirty sheaves, thirty-six inches in diame- 
ter, and part of the way the rope- is ex- 
posed to the weather. The first rope was 
used up in five months. It was dressed 
once in two weeks with a compound of 
tallow and graphite. It broke three times 
before it was discarded, and at each break 
a new piece of rope was inserted. The 
present rope has been used about five 
months. It is a much looser spun rope, 
composed of but three strands. The other 
had four strands and acore. This rope 
is and has been treated every two weeks 
to about two quarts of. boiled linseed-oil, 
dripped one drop at atime upon one of 
the sheaves which is uncovered on top, 
taking perhaps three days to drip it on. 
The rope covers the bottom of the sheave 
and absorbs the oil. If oil be administered 
too fast, it will be thrown off and wasted. 
It now shows but little wear on the out- 
side and none within, It isas firm as oak, 
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yet sufficiently flexible and reminds me of 
hard sole-leather. The rope travels at 
least 1800 feet per minute when at work. 


ORDINARY dough is often used by die- 
makers to remove filings and other kinds 
of dust from cavities that are being oper- 
ated in. This substance could be used 
advantageously in many places by makers 
of fine tools. If the dough is of the 
proper consistency, it will hold together 
strongly and work well for days. The dirt 
it absorbs does not impair its efficiency 
and it is only rendered useless by becom- 
ing hard or sour. If the subject were 
studied, I presume that some liquid besides 
water—perhaps glycerin—might be found 
to keep the dough soft and prevent its 
turning sour. 

A substance called “corn-pith”’ is also 
used in watch-factories for about the same 
purpose as that indicated for dough. I 
presume from the name that it is the inner 
part of the stalk of maize. The pith of 
elder, I think, would serve the same pur- 
pose. 


IN a factory the man who works for a 
personal record is a hindrance. Suppose 
that he is running an engine, and that he 
is trying to make a phenomenal record for 
economical results; he wants to produce 
more horse-power with less coal. He 
tunes up his engine and studies his fires 
so carefully that he succeeds about four 
hours out of five. But in the other hour, 
when the polishing-room is pushing its 
work, the circular saws are running, and 
the elevators are lifting heavy loads, the 
engine will slow up about Io per cent. 
Thus while the coal-pile is saved to the 
extent of perhaps fifty cents, the factory 
suffers a loss of fifty dollars. 


CATALOGUES may be indexed in this 
manner: When one arrives. it either is 
numbered at once by having the next 
higher number pasted to it, or it is put with 
others, until a month’s receipts are in, and 
then all are numbered together and placed 
in drawers holding twenty-five or more. 
These drawers also are numbered. When 
a drawer is full—or perhaps upon the re- 
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ceipt of each catalogue —they are searched 
through carefully and every subject in 
every catalogue is noted on a separate 
card. Thus we have perhaps one hundred 
cards headed ‘“ Engine Lathes,” each re- 
ferring to a different catalogue and speci- 
fying that catalogue by drawer and num- 
ber. When a catalogue is received from a 
concern whose previous editions are in 
hand, it goes in just the same and takes 
the next higher number. The older ones, 
however, remain in the drawers and their 
cards remain in the index-case. This per- 
mits us to trace obsolete articles, and to 
follow changes. One prominent concern 
changes all the numbers on its milling 
machines and we thus can tell what was 
the old number of a present new number. 
These cards are kept in card-cases such as 
are used for cataloguing libraries. It takes 
not more than five minutes to find any 
subject and all there is about it in every 
catalogue in the office. Separate cards 
may be written for each catalogue and 
kept in a separate compartment as “ad- 
dresses.” 

The data also,—for modern catalogues 
contain a great deal of valuable scientific 
data,—are indexed in the same manner. 
To this may be added current technical 
literature, indexing the really valuable ar- 
ticles by this same convenient system. 


FOUNDRY-MEN are really behind the 
times, for if machine-shop people were to 
offer work as inferior as that of many 
molders, American mechanical superiority 
would no longer exist. That two castings 
from the same pattern, made by the same 
man, should vary in weight ro per cent., is 
a mechanical crime that should be punish- 
able. It would be punishable if there 
were enough foundries in existence where 
castings are made “true to pattern,” and 
the punishment would be entire loss of 
trade, 


I aM obliged to differ with Professor 
Torrey, who wrote in the Magazine last 
month on mechanical instruction in tech- 
nical schools. I admit that many grad- 
uates of technical schools “aspire to po- 
sitions of responsibility and trust in 


manufacturing establishments.” I admit 
further that frequently they attain these 
positions. But do they fill them? Can 
any man direct the work of manufacturing 
efficiently who does not know how to di- 
rect the operations in detail? As well 
might we expect a yachtsman to become 
expert by viewing races from an ex- 
cursion steamer. We do not need to dis- 
cuss this question in theory: We all know 
how it actually operates in practice,—that 
until the graduate gets real practice on 
actual commercial work, he has no value 
in mechanical positions involving trust or - 
responsibility. Clerical positions, on the 
other hand, can be filled easily by persons 
having no technical education whatever. 


IN experimenting on new devices it 
often happens that a very elaborate ora 
very crooked piece of metal is required. 
If such a piece were to be forged, the cost 
would be frightful. If it should be cut 
out of the solid stock, the expense would 
be greater still. The cost of a regular 
pattern could not be thought of ; besides, 
such things generally are of such shape 
that they cannot be drawn from the sand 
in a two-part flask, and they frequently 
have to be cored in the most unpractical 
places. When such pieces are required in 
my own work, I sometimes make them of 
wax. Any kind of wax that will hold to- 
gether and melt at a low temperature will 
do. I place the cores, having suitable ex- 
tending supports, in position where they 
are needed, and hold them there tempo- 
rarily on wires, which wires are to be 
withdrawn from the mold before the piece 
is cast. Then the shape which is needed 
is modeled about the cores by hand from 
the wax made plastic by warmth. When 
the desired shape is finished it is molded, 
with no partings, in a single flask. It 
must have the usual gates and vents, how- 
ever, so that when the mold is heated in a 
core-oven, the wax will run out into a pan. 
Usually after such a mold is heated it is 
best to turn it over to empty any pockets 
there may be in them of the wax, sothat it 
may find its way out through the vents. One 
skilled in such matters can make a pattern 
such as this much quicker than he can 
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make a drawing of it. Of course this 
process destroys the pattern, which in ma- 
chine-manufacture is often an undesirable 
contingency. In art castings, however, as 
in the French statuettes, it is desirable 
that one shall not be exactly the copy of 
another. So this method with certainty 
secures the result that each is itself a work 
of art, and unlike any other in existence. 
I have seen Japanese workmen “sweep” 
the core for a bell to weigh two hundred 
pounds or more, then sweep wax on that 
core to make the shell of the bell of the 
thickness desired. On this wax the designs 
and ornaments were engraved, all with the 
simplest tools, a few pieces of wood, and a 
graver. Then the whole is covered with 
loam, After that the wax is melted out, 


saved, and a casting made which always is_ 


a work of fine art. 


I HAVE a friend who, some time ago, 
experimented in incandescent electric 
lamps and became quite an expert glass- 
blower. Now when he wants to make 
patterns for castings, he takes a tube of 
glass and blows it into the desired shape, 
and it must be a complicated contrivance 
which will not submit to his fashioning. 


THERE really is no good chuck made for 
drills used in drill presses. They are all 
unreliable after a short usage and the un- 
reliability is generally in the element 
which grips the drill tightly and makes it 
runtrue. One kind wears out of truth on 
the shoulder which locates the jaw-screws. 
Another wears out on a worm and gear. 
In another the angular sides and edges 
soon lose the centering precision, if it ever 
has it,and so on. It seems to me that 
some one should be able to devise a strong 
and durable self-centering drill-chuck, or 
so improve one of those now made that 
it shall be satisfactory for one year at least. 


Just how fara belt dressing is good and 
how far it is bad, is an unsettled question. 
A certain quantity of a suitable oil pre- 


serves leather. Too much will destroy it. 
I do not think that, on the whole, oils im- 
prove the tractive power of a belt. If they 
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do it, it is at the expense of the motive 
power at its source. Asa filling to preserve 
the leather, degras is probably the better 
of many, but neat’s-foot oil is good, so also 
is castor-oil. 


Ir seems almost too late to advocate the 
placing of friction clutches on the main 
lines of shafting in every factory. But 
when so few are found that have these con- 
veniences, the necessity is apparent. Do 
not all shop-owners know that a few short 
stoppages of the engine cost more than a 
whole suit of clutches? Suppose, for in- 
stance, that in a factory employing one 
thousand hands to operate machines an 
accident occurs. Perhaps a belt catches 
on the main shaft and wraps, so that it re- 
quires a stoppage of fifteen minutes to get 
it off. At an average of twenty cents per 
hour per operative, this stop costs fifty dol- 
lars. But in a shop where friction clutches 
are prevalent, there need be but fifty men 
idle, at a cost of two dollars and a half. 


A FEW years ago, having to use lard-oil 
for lubricating purposes, and finding it to 
gum on cast-iron surfaces so much as to be 
detrimental, and imagining that the gum- 
ming quality in the oil was gelatine, I fil- 
tered a quantity of it through tannic acid. 
This certainly improved it, but was expen- 
sive. Now lard-oil is without doubt one of 
the best lubricating oils known, but it will 
get gummy with the conditions above 
named, and I have looked for many years 
fora means to rid it of its sole evil ele- 
ment. Recently, having occasion to experi- 
ment with an oil-filter, I noticed that one of 
the printed directions is aimed toward the 
fact that too much heat in the water with 
which this filter is charged will coagulate 
lard-oils. I find this to be a fact and, 
further, that the coagulated particles will 
precipitate, and after a few days be found 
at the bottom of the oil. The oil then can 
be poured off, and it seems to have parted 
with its gummy quality. If others will try 
this, and if they find the same result, an 
improved lard-oil is possible, and the im- 
provement will be a cheap one in respect 
to first cost. 
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Tue TuHeory anp Practice or Mopern Framep 
Structures. Designed for the use of schools and 
for engineers in professional practice. By J. B. 
Johnson, C, E., Professor of civil engineering, 
Washington University, C. W. Bryan, C. E., and 
F. E, Turneaure, C. E., Professor of bridge and 
Hydraulic engineering, University of Wisconsin. 
New York: Wiley & Sons, [Cloth. 4to. 508 p. $10.] 


INCE the time of Professor Rankin, 
the scheme of text-book preparation 

has undergone a great change. Many 
writers, while not agreeing with the world- 
renowned preface of Mr. John C. Traut- 
wein, that the works of many of the 
great writers are “little more than strik- 
ing instances of how completely the most 
simple facts may be buried among heaps 
of mathematical rubbish,” still believe that 
purely theoretical demonstrations of many 
of the truths that we use in daily life 
should be relegated to special books, and 
this is a case in point. The authors state 


in their preface, ‘this work is something 
of a compendium, a text-book, and a de- 


signer’s handbook, all in one.” We must 
therefore judge the value of the work not 
only by its filling a place, but also by the 
success with which the writers have at- 
tained their avowed object. 

The book is divided into two parts, with 
an appendix, the different chapters being 
prepared by different authors, the inten- 
tion evidently being to have each writer 
treat the matter with which he is most 
familiar in order to obtain the best results. 
As a whole, the book may be said to be a 
decided success, not alone for what it is, 
but also for what it indicates, and espe- 
cially because it shows a recognition on 
the part of the instructors of the neces- 
sity of equipping the student with practi- 
cal knowledge at the very outset. In ad- 
dition, the treatment throughout is happy 
and explicit. The information given is as 
nearly as possible up to date, and it is 
therefore a work which should be found 
in every engineer’s library. Some of us 


may feel that the analytical method is 
given too much importance as compared 
with the graphical, but that.is a matter of 
detail. We may also feel that it would 
have been better to have made two vol- 
umes, with a more distinctive separation 
between the text-book and the handbook, 
and that quite a considerable portion of 
the work could with advantage have been 
furnished to the student in the form of 
lectures, but these too are details. 

The chapter scheme is as follows: Part 
I.—(1) Definitions and historical develop- 
ment; (2) application of the laws of equi- 
librium to framed structures; (3) analysis 
of roof-trusses ; (4) bridge-trusses—analy- 
sis for uniform loads; (5) bridge-trusses— 
analysis for wheel loads ; (6) conventional 
methods for treating loads; (7) lateral 
truss systems; (8) fundamental relations 
in the theory of beams ; (9) column form- 
ulz; (10) combined direct and bending 
stresses; (11) suspension bridges; (12) 
swinging bridges; (13) cantilevers; (14) 
metal arches; (15) deflection. Part II.— 
(16) Determining conditions of the styles 
of structures; (17) design of individual 
members; (18) details of construction ; 
(19) plate girders; (20) roof-trusses; (21) 
railway bridges; (22) highway bridges; 
(23) detail of Howe truss-bridge ; (24) de- 
tail of swinging bridges; (25) trestles ; (26) 
esthetic design; (27) stand-pipes; (28) 
iron and steel tall building construction ; 
(29) Iron and steel mill-building construc- 
tion. 

Every chapter is good, showing the re- 
sults of earnest thought and hard work, 
still in places it would seem as though an 
improvement could be made; thus it is 
questionable whether, in making the stress 
diagrams, it would not have been better to 
have marked the lines Alus and minus 
rather than to attempt to indicate the 
character of the stress by the weight of 
the line, since in draughting it is easier to 
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write a sign than to draw a line over two 
or three times to make it wide enough ; 
and especially so when an exceedingly 
sharp pencil is used in order to make the 
closures as accurate as possible. 

Chapter VIII should have been nearer 
the front of the book. Thesubject matter 
is excellent, and the tables showing the 
relation between 1/, 7, and &, are good; 
but it seems rather a pity that graphical 
methods of determining M for a variety of 
loads, are not given. Chapter IX does not 
go so far perhaps as it might into a discus- 
sion of the relations between the various 
members. Chapter XIII is good, although 
the maximum and minimum proportions 
have not been indicated and might have 
been with advantage. 

Chapter XIV contains a certain amount 
of mental gymnastics evolved in connection 
with the arch fixed at the springing lines 
which might as well be omitted, since it is 
highly probable that no one would ever 
build an arch with fixed ends. It would 
have been well, since beams and girders 
have been treated, to have discussed their 
deflections. The fact that the principles 
are the same, and that the result can be 
taken out by careful study, is perhaps the 
reason it was not done. The table given 
on page 224 is very excellent. The results 
of tests of rivetting, given on pages 263- 
265 are very good. The conventional 
rivetting signs given on page 267 are sub- 
stantially those originally devised by Mr. 
Frank €. Osborn, M. Am. Soc. C. E., 
and although extensively adopted by the 
bridge-builders throughout the country, 
should be credited to him in a standard 
work, 

In either Chapter VIII, or the preceding 
one, attention should have been called in 
the designing of compressions members at 
the end pins, to the necessity of transferring 
the strains over the member more fully, as 
was very excellently brought out in a 
paper by Mr. Thomas H. Johnson presen- 
ted before the Engineers’ Society of West- 
ern Pennsylvania, reported in the Engzneer- 
ing Record for June 17, 1893. 

The treatment of roof-trusses inclines 
toward that of large roofs, and it would 
have been well for the writer to have noted 


the fact that it is very desirable in small 
roof-trusses to proportion the purlins or 
upper members so that at least two men 
could have been carried on their center 
without injurious deflection so as to make 
it possible to ‘paint the truss and its cover- 
ing without erectinga scaffold for the pur- 
pose. The treatment of the purlins and 
the loss in strength of section due to the 
inclination of the purlin might also have 
been noted. 

Chapter XXVIII is not only very good, 
but very much needed on account of the 
tendency at present to use cast-iron col- 
umns in building construction. It is well 
to remark, however, that office buildings, 
to which this chapter most generally ap- 
plies, are, by reason of their character, 
subject to well defined laws which quite 
closely limit the general details of design, 
and it would have added much to the value 
of the work and to the meager literature 
on the subject, to have had a discussion as 
to the limiting conditions of height as 
compared with breadth, the deflection of 
skeleton construction under wind press- 
ures, the proper amount of wind pressure 
to provide for, and the most economical 
spacing of beams, girders and columns. 
In the examples given, no weight is given 
to the column spacing. Mention should 
also have been made in the designing of 
floor-beams of the fact that, in order to 
keep the deflection within safe limits, it is 
desirable to have the depth of the beam 
one-twentieth of the span. 

The method of calculating, as given, 
seems to be rather putting the cart before 
the horse; less work would be required 
and better results obtained if the loads 
were traced from the floor blocks to the 
beams, then to the girders, and from the 
girders to the columns, increasing the safe 
fiber strains in a regular ratio up to the 
columns and decreasing the load at the 
columnsina regular ratio. We knowthat it 
is quite likely that the floors will be loaded 
in isolated cases to 500 pounds per square 
foot, that an office might easily have 100 
pounds per square foot of live load in it, 
while the average throughout the building 
would probably be about 25 pounds, and 
by taking % to % of the girder reactions 
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for the column loads, we should approach 
very closely to exact conditions and would 
know exactly the amount of eccentric load- 
ing to which the column was subjected. 

The foundation methods explained, while 
excellent, and a decided advance on the 
first of Chicago steel cribs, are still waste- 
ful in their use of metal, and it would have 
been well to have called attention to the 
use of girders for spreading members. In 
figuring the areas required to carry the 
loads sufficient experience has not yet been 
gained to state positively that no live loads 
should be allowed for, and it would have 
been well to have left this open. Lack of 
more detail treatment of these points is 
probably due to the limitations imposed 
by the scope of the work, since Mr. Purdy 
has done most excellent work in this line, 
and the above points would naturally 
suggest themselves to him as requiring it. 

The closing chapters and appendices 
are most excellent and will be of much 
value, and the work as a whole marks a 
decided advance in technical literature, 
and is to be much commended, such points 
as are noted being really of trifling weight 
as compared with the whole. 

GEORGE HILL, 


Lectures on Sanitary Law. By A. Wynter Biytu, 
M. R, C.S., L. S. A., Fellow of the Institute of 
Chemistry; Barrister-at-Law of Lincoln’s Inn; 
Professor of Hygiene, College of State Medicine. 
London and New York: Macmillan & Co, 1893. 
(Cloth, 287p. 8s. 6d., net.} 

OnE of the earliest subjects of legisla- 
tion, even in the rude beginnings of civili- 
zation, was the preservation of public 
health. As science developed, it was 
demonstrated that many of the ancient 
ordinances had a solidbasis of reason. In 
modern times, England, France, Germany, 
and the United States have done much by 
legislative enactment to promote true 
methods of sanitation, and each of these 
countries has a large and increasing liter- 
ature upon all that pertains to sanitation. 
Periodicals devoted to sanitation and to 
sanitary engineering, with a constantly 
growing influence, have taken a permanent 
place among modern technical publica- 
tions. Schools of technology have found 
it necessary to afford facilities for instruc- 
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tion in sanitary science as a special branch 
of study. The results of all this are appar- 
ent. For example, during two successive 
summers Asiatic cholera has threatened 
to invade the United States, yet, through 
a more adequate knowledge of its char- 
acter and causes than was possessed in 
former epidemics of this dreadful disease, 
the energy and watchfulness of able health 
officers have been successful in preventing 
its gaining a foothold. 

Fifty years ago Americans were horrified 
by the picture of the frightfully unsanitary 
condition of the tenements of the poorer 
classes in England, and of shops, factories, 
and mines in that country, as vividly por- 
trayed in Lester’s “ Glory and Shame of 
England.” Much has been done since 
that time by legislative enactment toward 
remedying the then existing evils. Sani- 
tary laws have multiplied, and nearly 
everything essential to public health has 
been made the subject of scrutiny by able 
commissions with a view to intelligent 
legislation for the abatement of public 
nuisances, the prevention of excessive 
labor exactions, the proper ventilation of 
mines and factories, limitations of age of 
children with reference to their employ- 
ment in certain kinds of labor, and the 
protection of rivers from pollution by the 
discharge of noxious and offensive matters 
into their waters. 

The extent and scope of sanitary legis- 
lation in England will be surprising to 
many people who will peruse with interest 
the excellent book before us. It com- 
prises twelve lectures on sanitary law de- 
livered by Professor Blyth as part of a 
regular course of instruction in sanitarv 
science in the College of State Medicine 
in England. The first lecture is devoted 
to a description of the administrative san- 
itary districts and sanitary authorities, ur- 
ban and rural, in England, Wales, Scot- 
land, and Ireland, with legal definitions 
of what constitutes an owner, a house, a 
building, a drain, a sewer, a canal, and 
a canal-boat. The second lecture deals 
with the subject of nuisances, which are 
divided into “common,” “ private,’” and 
“ mixed ” as statutory nuisances under the 
Public Health acts; with references to 
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leading cases that have been decided in the 
courts where abatement of nuisances has 
been sought by legal processes. An in- 
teresting feature of this lecture is its able 
discussion of nuisances arising from accu- 
mulations of unsanitary or offensive 
matters, overcrowding in dwellings and 
factories, uncleanliness and imperfect ven- 
tilation in factories and workshops, smoke, 
and the neglect to properly fence in aban- 
doned shafts of coal-mines, or otherwise 
to provide that they shall be rendered safe 


against possible injury to life and limb. © 


The subjects of sewerage, drainage, and 
water-supply form the subject matter of 
the third and fourth lectures. The fifth, 
sixth, and seventh lectures relate to sani- 
tary appliances, regulations, by-laws, and 
statutory provisions with regard to the 
prevention of disease. The eighth, ninth, 
and tenth lectures respectively treat of 
port sanitary law, the “ Housing of the 
Working-Classes act” (1890), and sanitary 
law as it relates to canal-boats. Two lec- 
tures on Metropolitan sanitary law com- 
plete the course. 

An appendix comprises specimens of 
by-laws in force in the metropolis as to 
certain offensive trades, as tripe-boiling. 
the knacker’s trade, catgut-making, gut- 
scraping, the manufacture of glue and 
size, blood-drying, fat-melting, and the 
manufacture of animal charcoal. The 
appendix also contains proposed by-laws 
under the “ Public Health (London) act,” 
this act providing for the regulation of the 
sale of food, drugs, etc. The work is es- 
pecially well indexed. 

To those who wish to become familiar 
with English sanitary law the book will 
furnish in compressed form a very com- 
prehensive view of.it. To sanitary engi- 
neers the book is also recommended, 
especially to those who are liable to be 
called upon as expert ‘witnesses in litiga- 
tions relating to pollution of water-supply, 
and the effects of certain manufacturing 
industries upon the health of surrounding 
population, and also to municipal author- 
ities as a guide to procedure in securing 
general sanitation of cities and towns, 
which are questions of moment. 

LEICESTER ALLEN. 
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Tue Transition Curve sy Orrsets AND ny DeFLec- 
tion Angles, By C. L. Crandall, C. E., Associate 
Professor Cornell University, New York: John 
Wiley & Sons, (Cloth. 16mo. 64 p. $t.50.] 

WHILE this book is intended primarily 
for the use of civil engineering students, 
the author believes that the complete set 
of tables given by him will render the 
methods developed by him for the true 
transition curve at least as rapid and con- 
venient in use in the field as the more re- 
stricted ones now in use. 


Tue JournaL oF THE IRON AND STEEL InstiTUTE. 
Edited by Bennett H. Brough. Vol. XLIII. No. 
1, 1893. London and New York. [Cloth. 8vo, 
476 p.] 

THIS volume is divided into two sec- 
tions. The first contains the presidential 
address, which deals with some of the de- 
velopments attained in the metallurgical 
operations of English iron and steel works, 
and papers “on the elimination of sulphur 
from iron,” “the recording pyrometer,” 
“ puddling iron,” the methods of determin- 
ing chromium, etc. Each paper is followed 
by discussion. The second section com- 
prises notes on the progress of the home 
and foreign iron and steel industries under 
the following sub-headings: iron ores, re- 
fractory materials, fuel, production of pig 
iron, production of malleable iron, forge 
and mill machinery, steel, physical proper- 
ties, chemical properties, chemical analysis, 
and statistics. 


Tue Law anp Practice UNDER THE Statutes Con- 
cerning Business Corporations in the State of New 
York. By Dwight Arven Jones, Editor of the New 
York Business Corporation Laws since 1884. New 
York: Baker, Voorhis & Co. 1893. (Sheep. 8vo. 
351 

THE value of this work to the business 
community is sufficiently indicated in the 
title. The author endeavors, not only to 
present the existing statute law of the 
State relating to business corporations, 
but also to show the connection between 
this law and the statutes that have pre- 
ceded it, thus correcting the impression 
that the State has fallen into a vacillating 
policy with respect to corporations. The 
book includes the text of the business cor- 
porations law, the stock corporation law, 
the jointzstock association laws, the taxa- 
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tion laws, and many other important stat- 
utes. Thirty-eight forms are also given. 


TABLES FOR THE CompuTATION OF RAILWAY AND OTHER 
Earthwork. Computed by C. L. Crandall, C. E., 
Associate Professor of Civil Engineering, Cornell 
University. Second edition. New York: John 
Wiley & Sons. (Cloth. 8vo. 42p. $r.50.] 

THE object of these tables is to present 

a convenient aid in the computation of 

railway earthwork. The volume is first 

found by the approximate method of aver- 
aging end areas, to which can be added, if 
desired, a correction due to the strict pris- 

moidal formula, or a correction due to a 

modification of it for irregular ground. 

To this edition has been added a proof of 

the prismoidal formula and a comparison 

with others in use, a formula for correc- 
tion for curvature, and rules for cross sec- 
tioning. 


Tue InrerNationaL Navat RenpRzvous 
and Review of 1893 and Naval Maneuvers of 1892. 
Washington : Government Printing Office. [Paper. 
8vo, 238 p.] 

THIs is the twelfth annual publication 
of the General Information Series of the 
Office of Naval Intelligence. It meets the 
demand for an authentic and connected 
narrative of the rendezvous and review at 
Hampton Roads and New York. There 
are also notes on naval administration and 
personnel, ships and torpedo boats, ord- 
nance, and small arms, indicating the pro- 
gress of the different countries. A list of 
standard books on professional subjects is 
added. 


Appresses Dg.iverep Brrore THE Rait- 
way Commerce Congress held in Chicago, IIl., 
June 19-23, 1893, under the Auspices of the World’s 
Columbian Auxiliary of the Columbian Exposition. 
Chicago: The Railway Age. [Cloth. 8vo. 265 p.] 


THE addresses collected in this volume 
constitute a remarkable body of fact and 
argument on the subject of transportation. 
‘It is not too much to say that they will be 
found of lasting value and interest. The 
addresses are grouped under four general 
heads: railway law and legislation, railway 
management and operation, railway em- 
ployés, and railway history and develop- 
ment. There are thirty-two addresses in 
the volume, and no question of impor- 
tance has been neglected by the speakers, 
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Outiines or Practica, Hycigne ADAPTED TO AMERI- 
can Conditions. By C. Gilman Currier, M. D. New 
York: C. B. Treat. [Cloth. 8vo. 454p. $2-75.] 


THE preparation of this book, we are 
told in the preface, was undertaken at the 
instance of busy practitioners and students, 
who emphasized the need of a compend- 
ious work upon practical hygiene, embody- 
ing the most modern truths and adapted 
especially to our conditions... Two-thirds 
of the contents of the volume do not come 
within the scope of this department ; but 
our readers are interested in that part 
which deals with water and water-supplies, 
sewers and the disposal of fluid waste, 
house drainage and plumbing, and the 
disposal of garbage and other solid refuse. 
A judicial attitude is maintained through- 
out, and no positive opinions are advanced 
except where there is a consensus of lead- 
ing thinkers in favor of them. 


NEW BOOKS OF THE MONTH. 


Astor, W. Waldorf.=The Case for, Gold. 
New York: G. Routledge & Sons. [8vo, 69 
P-, paper, 25 cts.] 

Kemp, Ja. F.=The Ore Deposits of the 
United States. New York: The Scientific Pub- 
lishing Co. [8vo, 317 p., cloth, $4.] 

Knight, G. H.=Patent Office Manual, In- 
cluding the Law and Practice of Cases Holding 
a Revisory Relation Thereto. Boston: Little, 
Brown & Co, [8vo, 655 p., sheep, $5.] 

Lowell, Josephine Shaw. =Industrial Arbitra- 
tion and Conciliation : Some Chapters from the 
Industrial History of the Past Thirty Years. 
New York: G. P. Putnam's Sons, [cloth, r2mo, 
120 p., 75 cts.] 

Meyer, Franz Sales. = Handbook of Ornament. 
A grammar of art, industrial and architectural 
designing in all its branches, for practical as 
well as theoretical use. New York: Hessling 
& Spielmeyer. [8vo, 580 p., il., cloth, $3.60. ] 

Oberholtzer, Ellis P.—Home Rule for Our 
American Cities. Philadelphia: Ameri 
Academy of Political and .Social Scienc€s. 
[Paper, 12mo, 165 p.] 

Orndorff, W. R.=A Laboratory Manual. 
Containing directions for a course in organic 
chemistry systematically arranged to accompany 
Remsen ‘‘ Organic chemistry.” Boston: D.C. 
Heath & Co. "Tesme, 40 cts. 

Osborne, G. P.=Principles of Economics. 
The satisfaction of human wants in so far as 
their satisfaction depends on material resources. 
Cincinnati: Robert Clarke & Co. [8vo, 450 p., 
cloth, $2.] 

Pitcher, Ja.=Outlines of Surveying and Nav- 
igation. For public schools and private study ; 
to which is appended Washington’s farewell ad- 
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dress ; with 100 questions by J. P. Syracuse. 
New York: C. W. Bardeen. [Cloth, 37 p., 
16mo, 50 cts. | 

Ralph, Julian.=Our Great West. A study 
of the present conditions and future possibilities 
of the new commonwealths and capitals of the 
United States. New York: Harper Brothers. 
[Cloth, 8vo, 486 p., $2.50.] 

Tuckley, H.=Masses and Classes. A study 
of industrial conditions in England. Cincinnati, 
O.: Cranston & Curtis. [12mo, 179 p., cloth, 
go cts. ] 

United States, Department of the Interior.= 
U. S. Geological Survey. Eleventh annual re- 
port, 1889-90. by J. W. Powell. Washington : 
Government Printing Office. [Cloth, $3.] 

Wheeler, Candace, Editor. =Household Art. 
Being a collection of essays on decorative and 
applied art, the development of homes, etc. 
New York: Harper. [16mo, 300 p., cloth, $1.] 

Wright, Carroll D.=The Relation of Econo- 
mic Conditions to the Causes of Crime. Phila- 


delphia: American Academy of Political and 
[Svo, 116 p., paper, 25 cts.] 


Social Sciences. 


NEW TRADE CATALOGUES. 


Any of these catalogues free on application to the 
manufacturers. 


The Pratt & Whitney Company, Hartford, 
Conn.=Descriptive and Illustrated Catalogue. 
390 p. [Representing classes of tools and ma- 
chines produced by the compaay. Bolt-cutting 
machines, bolt-pointing machines, boring-mill, 
drills, lathes, cutters, gages, dies, etc.] 

The American Road Machine Company, Ken- 
nett Square, Pa.=Good Koads and How to 
Make them. 48 p. [Consisting of some prac- 
tical information on methods of constructing, 
maintaining, and repairing of dirt and stone 
roads. | 

The Campbell Printing Press and Manufac- 
turing Company, New York.=The ‘‘ Eco- 
nomic.” 8 pages. |The latest and most im- 
proved two-revolution press; a continuous 
register rack. ] 

The Watson Perfect Combustion Heater Com- 
pany, Toronto, Canada.=The Watson Perfect 
Combustion Heater. 8 p. [For heating by hot 
water circulation, steam, and hot air. Chemical 
and mechanical explanations of the process and 
apparatus. 

Baldwin Locomotive Works, Philadelphia, Pa. 
=Locomotives exhibited at the World’s Colum- 
bian Exposition. 78 p. [Express passenger loco- 
motive, compound express passenger, compound 
freight, heavy freight, tank switching, etc. The 
locomotives comprising this exhibit were for 
the most part built in the regular course of busi- 
ness. | 


Thomas Carlin’s Sons. = Machinery in Stock. 
20 p. [Portable hoisting machines, portab'e 
and stationary engines, vertical boilers, steam 
pumps, heaters, etc.] 


The Edward P. Allis Company, Milwaukee, 
Wis.=Duty Tests of Triple Expansion Pump- 
ing Engines. 60 p. [Description of plant and 
of the tests; the great economy shown by the 
engines. 

M. C, Bullock Manufacturing Company, Chi- 
cago, Ill =Willans’ Patent Central Valve En- 
gine. 24 p. [Describing the central valve high 
speed engine; retrospect, objections, direct 
coupling, search, found, economy, tests, etc.] 

Massachusetts Institute of Technology, Bos- 
ton.=A brief account of its foundation, charac- 
ter, and equipment. [Prepared in connection 
with the World’s Columbian Exposition. Illus- 
trated. 4o p.] 

Charles Munson Belting Company, Chicago, 
Ill.=Pure Oak-Tanned Leather Belting. 91 p. 
[Practical hints concerning use of leather belts, 
rule for calculating lengths ; tables on transmis- 


- sion of power, telegraphic code, price list, testi- 


monials, etc. ] 

The National Machinery Company, Tiffin, 
Ohio.=[Bolt and nut machinery, upsetting, 
bending, spine, rivet, wire nail, and special ma- 
chinery ; also complete outfits for railroad, bolt, 
car, and locomotive shops.] 172 p. 

J. W. Reno, E. M., New York.=A descrip- 
tion of an underground electric system. 20 p. 
[Objections to the system of the Rapid Transit 
Commission, and description of the Reno sys- 
tem, consisting of a double-decked tunnel of 
23x23 feet cross-section. ] 

The Bucyrus Steam Shovel and Dredge Com- 
pany, South Milwaukee, Wis.=Catalogue Part 
1.—Steam Shovels. Third edition. 44 p. [No.o, 
crane pattern, No. 0, boom pattern, No. 1 
crane pattern, No. 1 boom pattern, etc., speci- 
fications, land dredge. ] 

The Bucyrus Steam Shovel and Dredge Com- 
pany, South Milwaukee, Wis.=Improved Pro- 
cesses of Placer Mining by the ‘‘ Bucyrus” 
Patent Amalgamator. Second edition. 22 p. 
[Descriptive of a plant that can deal with large 
volumes of low-grade deposits and use a very 
small quantity of water. ] 

Keuffel & Esser Company, New York. = How 
to Select Drawing Instruments. 15 p. [Descrip- 
tive of the Paragon instruments, material and 
finish, and showing their superiority ; compasses, 
drawing or ruling pens, spring bows. ] 

Objects of Interest to Engineers and Others in 
and about Philadelphia. Engineers’ Club of 
Philadelphia. 110 p. [A copy of a list prepared 
by the Club for the use of visiting engineers. 
Objects especially worthy of notice are indicated 
by single, double, and triple stars. ] 
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